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The computer with growth potential 









Single-user system 

YQUcanslansmall. AMKcompulerivi 
a megabyte at floppy disc storage costs 
under E4 ,000. ■ 

Perhaps your 
CmmemoQ was ils tleiible database 
managemenl system— ideal lor client 
records, order processing, sales analysis, 
irventoryi ' ' '" 
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Multi-user system 

Fortunately v"e can readily e«pi 



^^^^ 








Up to 72 megabytes 

We tan increase your floppy disc storage 

2 megabytes If necessary. And it tlials not 

-".we can also add Ctomemcos hard 

provide you with up to an amazing 

72 megabytes on-line. 

Rely on MicroCentre 

Remember— at MicroCentre we fully 
understand Cromemco systems. That's why 
we're Cromerrco'S lop UK distributors. 
So trust your initial Cromemco inv 
to MicroCentre And call us any tir 



ut cranpany s future growth may depend 



For C3 Cromemco... call the experts 

Tel. 031-556 7354 

Micro Centre 

Complete Micro Systems Ltd., 30 Dundas Street, Edinburgh EH3 6JN 



Take a step up toyour next Computer! 



THE CONCEPT 

Hnw many ways arc Iherf lo build an SlOO system? 
many, and all expensive, TUSCAN cKaiigrs all thai 

Five S 100 boards on nnp single board -just for 
slancrs. Plus (ivecitra slots for future i-xpansinn. 

What a combination! Z8I) and H 100 with the 
TRANSAM total package ofsyslem and application 






THE PRICE RANGE 

From t235tbrcnmplcl<- main board io£l4fll for 48k t«in 
5'/i drive system assembled and tested, 
THE HARDWARE 

The lirsi /HII MT..;!.' h..;„d .r.m|>m,T with integral SIOO 

'■^pans l;ii' I: I. :.-„ ii..il,r„wIEEE(8BIT) 

-SH)Os|, , ■ I I ^' \\,.irerstota! system 

llii'lu'.'i' . I - i|. .:|..,, .1.111 oraZaOcpu card, 8k 
r.iiii, !!k rimi i id. i, .iml I'O t.irds with 5 spare SIOO 
i^pjii- ■■Ii'i^ .inil olliTsa price/performance ratio 

JuM (oiiip.irc i.ur price wilh a commercial SIOO len 
■lioE moiherbnard with this spec ififai ion. 

THE SOFTWARE 

1 LSHAN" oHers the user the choice of system monitor, 
editor, resident Hfc basic, resident Pascal compiler or full 
CP/M disk operating syslem. All options are upwards 

THANSAMCOMPONENTSLTD.,Sa/61THEOB 



compatible and hilly aupponcd with appliiaiions 
software. Both 5V4" and 8" drives lire supporied m 
double density. 

THE PACKAGE 

TUSCAN is available in kit form or assembled. WiOi 

requircmenis and budget, Allraclive desk lop case also 
.ivaikble holds 3 X j'/t" Drives. 
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NOBODY DOES IT BETTER! 
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Micros and Society 



Essay 



G.J. Boris Allan 



PEOPLE 

AND 

SYSTEMS 



bh N tui d Sciences of the i 

ioa h re b A lificial' we mean 'N 
n d S □ tv made by Man, a c 
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^ a the study of a ty 
e\s. implying thai ci 
s the study of p p 
then social relationships. Soc g 

to some social purpose ; at on ti i 
some sociologists study the set 

gists study' Ihe set of related m 

twcen two people, A kev ide c 

logy is that of ■system', ( h gh 
appears in many variants) and 
idea of system which means th h 



Sociology has 






, and. a 



■If a cot 



'. Thew 



e the 



used in sociology a 
.nceslplusbi,' ■ 
a group of re 



work in computings and th 
language is also a group of el 
ganized for a purpose]. 



vould still go 
Iher artificial 



rather than that?; 



■business compuhng' firms - a study of 
the principals of 'business computing' 
firms would in itself be highly illuminat- 
ing! This bruchure was one that, if seen 
by the employees of any firm wishing to 
introduce microcomputers, would be 
the kiss of death to any peaceful intro- 
duction. The main selling points in this 
brochure were various, but three make 
interesting reading. 



to show that computing and sociology 
mesh well, and I hope also to explain 
why some knowledge of sociology [and 
thus society! is an important benefit to 



Systematii: Analysis 

The idea of a 'system' is an important 

be defined as 'a group of related 
elements' (e.g. gas molecules in an en- 
closed volume). Some physical laws are 

Lc Chatelier's Principle, 

(applied to 



thcr Marketing or So- 



Tlie Sociology dI Mlcrocomputeis 

Why are PETs so popular in the UK, 
but relatively less popular in the USA? 
What is likely to happen lo 'Old' mdos- 
tries in the age of the silicon chip? How 
will we be affected by the ready access to 



Sociology using Mlcracomputers 



ipoct going to be in the i 



bennfe thai BASIC w 



m the I 



iching ol 






should not try). There are alri 
cedents in sociology for all the ■ 
1 have just posed. Sociology ol 



of many kinds. These modelling appli- 
cations hinge generally on the concept of 
■system' defined above, and sociology 
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electronics 

New MODEL 630 

LETTER QUALITY PRINTING AT REALISTIC PRICES 




•Interchangeable Metal/Plastic Print Wheels 
•Automatic Bi-directional Printing •Word Processing Options 
•Diablo Oualityand Reliability 'Paper Handling Accessories 

FOR INNOVATIVE DISTRIBUTION TO OEMs 

Cl//llS..Gevelie Eleclronlcs ltd. RMC House. Vale Farm Rd. mm..B48S2 71337 
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effects (e.g. coal for oil] will occur, 
the cycle continues — though ever- 
changing. This is a very good example of 
sociology, biology and environmental 
sciences meeting - with more than a 
touch of economics. 

EXAMPLE 3 

Society is composed of people, and in the 

two previous examples we have only 

been concerned with the average behai- 

iour of people: like Hari Seldon in the 

'Foundabon' trilogy (by 

are only predicting ■'- 



gressmen. 



ccording lo differenl s 



probable 
worlds. Let us 
■rested in the group, nation, or 
change the emphasis on how 

e the average behaviour. 



teiia affects voHng. II it is postulaled that 
the more often you interact with persons 
the more likely vou are to like Ihem land 
the more you like them the more you 

let them interact, randomly at first, and 
then later on the basis of liking - the idea 
being to study ways in which groups are 
formed And, finally, programs have 

ihrougli h\ polhetical 'cycles of 
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Conclusions 
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EXAMPLE 2 

One illuminating li 
which many program 



Es of rules, and patterns 

haviour, and see what happens lo me iiii>.iiji.uiii(ji.Liiig =.= u..^..«. 

individuals in the simulation. The readers laled. Sociology uses the Co 

of the SF writer, Ursula K Le Guin, will tool, and also in sociology wf 

be used to this setting up of a strange the place of the microproccs 

society with certain sets of social rules world of today and lomorroi 

and charting the consequences of these ^ 

rules. Ursula Le Guin has a background ■ ^ 

in social anthropology/sociology and her 

books exemplifv this background - 'The • Di, Boris Allan is at thi- Sd 
Dispossessed' is not only exceedingly ogy. Department of 
a highly ■ - - 



shown that sociology and 
luler as a 







Ease your workload with an accounts sys- 

* Combined Cash and Daybook 

* Combined Sales and Purchase Ledger 

* Easy to follow menus 

' First menu appears when 



n which offers the following features:- 

* Passwords for security 

* VAT information 

" Management accounting 

* Temporary and permanent ledger 

* No lost data if power tails 

* Overhead Analysis 
' Aged debt 




Accounts package including:- 
NORTH STAR HORIZON. VDU and PRINTER 
£3299 ii VAT. Hardware Guarantee 1 year 
FREE SUPPORT AND UPDATES FOR 1 YEAR 
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Letter from America 



Peter Krass 




• This nm'sletler li bu arraniement mlh At any rate, vour te.irs niav n,ii mem 

Techndogy Nra>s of America. much in Ihp long run. 'Islking chips have 



Back in 1974, Nelson published a wi 
whirlwind of a book. Computer Lih/Drea 
Machines, a sort of Whak Earth Catalog f. 

many things: a work of genius, Ihe ra 
ings of a madman, Ihe musings of a dre 
mer. It is also the source of Ihis monlh 
opening quote. 

Even if nothing else has happened c 
the American computer scene since Nc 
son published his opus, the advent of tt 
talking microchip would prove that , 



Talking chips, also known as speech 

tors. You walk into a talking chip- 
equipped elevator, A disembodied voice 
suddenly calls out: "Going up!" You can't 
be blamed if, next time, you consider us- 
ing the stairs. 



vho fmd Lheir use 
larming are probably just going tc 
J adjust. Certainly, companies like 



products which employ voice chips. The 
companv has been hard at work on 
speech synthesis for about 10 years, and 
it introduced its first talking product, the 
and Spell, in 1978, This hand-held 
hich lakes various dictionary mod- 
leUs for about $75. 



uters; it uses eight 16K 
nable read-only mem- 
^s), and costs $1,250. 
TJ is selhng to OEMs, 



-0 Voict 
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program through y( 

erlv equipped with a spee< 



tinning « 




:s the speech proi 



model m 

This requires 21)0,000 addilions 
multiplications per second - meai 
that TI talking chips use about ] K bil 



le 2U0 sf 
onds. Ihi 



impleseve 
al signals a 



Other Tl consumer products that talk 
include the Speak and Read (SW), the 
Speak and Math (S85), a svnthesiier 



may, quite justifiably, decide t< 

volved in something a little less Vntimi- computer ($125) andThe Language Tut. 

dahng; a bottle of Wild Turkey or (S200 for one language, an additional St 

something like that. for other plug-in modules). 



National Semiconduclur, the other ma- 
jor U.S. presence in the speech chip 
game, is marketing an integrated circuit 
(IC) it calls the Digitalker. This IC uses a 
technology called waveform digifiialion. 
in which speech waves are sampled, dig- 
itiied and compressed. They are then 
stored in the Digitalker's read-only mem- 
oiy (ROM). Current memory require- 



within the induatrv, is selling the Digi- 
tfllker for between SIO and S20 each, de- 
pending on order size. Typical buyers are 

■s Ihat 



Letter from America 



ndldowi 



buy thousands of chips at i time. hoping 

Nat Semi has suggested some poSEiblt 
uses for its Digilalker. They include in 
stallation in cash registers, test instni 

chines. The company believes the marke' 
w-ill be quite big' it forecasts 4700 millior 



In the meantime, computer hobbyists 

nuch of the business. 'Rather than here in the US are wasting no time en- 

nce over at a dial ploring the talking chip's possibilities. 

peech chips can The results aren't idi m yel, but it seems 

alerl"the operator to a problem,' he ex- that it may very well be hobbyists who 

plains, 'and that's where they're really discover some yet-unrealized applica- 

useful.' lions. And Ted Nelson is surely keeping 

So, it is likely that the operators of. say, an eye on things. ■ 

the control room of a nuclear power •&! ofsu Docuf Sonds' artofe, rti« is?™- 
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cause the stored digitised speech originates 


National SemimnduODr Coipuralion has 




duced speech contains all the accents. In- 






Speech Procfswr &t {bPS'") it is designed 


Typically, a inale voice requires about 1200 






sors, and is u.seh,l t. a mds varety of in- 


higher frequency content, female voire 


dustrial and consumer applications. 




The Speech Processor Sei™ is a kil of 




and one or several speech Spad Only Mem- 
ones (ROMl, which wilh simple evtemal 

dure high quality speech. Male, female and 


the frequency and amplitude data needed 
for speech output. Up to 13aK bits of mem- 
ory can be accessed directly, i e some 100 
words of male speech. 




Among the feahires of National's Speech 




































available initiaLv. ■ 


only intelligible, 11 is also recognisable. Be- 
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cad dis 
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caddi addis 
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caddi addis 
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Caddis Computer Systems Ltd 
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c s 


72-74, Trinity Lane, Hincl<iey, Leics. Tel: Hinckley (0455) 613544 
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o ; 


The 19B0s wH! see the micro-computer system as an esser'thl aid to the small and large business aWe. 




IT cannot be ignored by any company inientling to meet the challenges m this exciting decade of 




O ' 


Caddis Computer Systems have a team of specialists who can explain the full advantages of this 




new equipmen t in plain English and *ho ih/II give full assistance in solving your particular problem. 












Caddis after standard ready -to-use systenis for payroll, stock control, purchasing and sales ledger, 






Caddis offer specially designed packages for a range of applications e.y. CAR-HIRE MAWAGE- 


o 




VIENT, HOTEL MANAGEMENT. These systems can be tailored io vo*"" 8»act requifsments. 




FOR ENGINEERING, SCIENCE & PROCESS CONTflOL 




O 1 


The microcomputer readily lends itself to the precise optimisation and conlrol of process plant' 
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computer Bystem, can be substantial. 

FOR EDUCATION & PERSONAL COMPUTING 

Caddis offer a range of micro -co rtipulers and proqramnies for Education & Personal computing e.g. 






8K Commodore Pel from £425 + VAT, 

Caddis will be pleased to provide detailed quotations for any of the 
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Hie Industiy 



Germany 



Penny Flood 




THE VIEW 

FROM 

WEST BERLIN 



■ Bit is Amf rida that leads in comput- 
^#ing technokig>'. But had hlslory 
saki-n a different tum it might have been 

in the eariv days of Ihe Second Wurld 
War Conrad 'Zuse built what was proba- 
tily the world's first real computer. He 
buill it in conjunction with another elec- 
tronics enthusiast he met whilst they 



market", says Fuchs, 



'It does appear that Great 

Britain and West Germany 

have very simiiar 

experiences in ttie 

adoption of the new 

technology. ' 



5 the 



but Hitler i 



ectly believed that 
war was going to be aver soon 
there was not a lot of point in developing 

puler which helped to beat the Germans. 
After the war Germany's economj' was 
shattered. Its occupadon by the Allied 
Powers, followed by the partitioning of 
the country and dividing and isolahng of 
the capital, Berlin, all meant that Ger- 



nany h; 



a long w 



Today it is obvious that Germany has 
cen gianl steps up the computing iad- 
r. Once the technology gap between it 



sidorably larger than had it been in any 
other technological field. Now, according 
to Eckhanl Fuchs, the sire of the differ- 



Inlerestingly it is the computer related 
problems that they are facing that give 
the real indication of the progress they 
have made. The advent of the low-cost 
microprocessor and its rapid adoption by 
all spheres of industry is leading to the 

pled with a desperate shortage of skilled 
d.p. staff. On the plus side, the increased 

tivity for their already advanced industry. 
To be sure. German unemployment fig- 

!«)0,00O registered unemployed last Oc- 
tober) but that has more to do with the 
pfiilosophies and policies of the respec- 
tive governments than with new 
technology. 

One conference session at IKD BO was 
"Computers and the World of Work". At 
this, one of the speakers was from the 
German equivalent of the T.U.C., who 



government study, to total un- 
employment figures of 3M million (1.65 
million registered] by 19B5, falling ID 3,06 
million {1.2 million registered) by 1S90. 
Although the total number of jobs will 
not fall greatly the German labour force 
will increase by 900,000 by 1985, the in- 
nease falling to 450,000 up to 1990, The 
lower figures are due to the falling hirth 
rate rather than the discovery of a magic 

people, especially young school leavers. 



University, Robert Parslow, entitled 
"Can Democracy Survive Technology?" 






difficulties in Brit. 



the C2 

andar 

will be well over 4 mdlion unemployed 

in Britain by 1984. Parslow's bleak c^on- 

clusion is:- "The evidence of history 

i that this 






U drive . 



totalila 



crisis in Getmanv in the lat 
ie 1980's, "You know the drea 
s of high unemployment ai 
recession", Parslow told t 



Geimany 



Hew 






■sed by ihe B 
T.U.C. Bui Fehrman knows thai th. 
technology agreements in the worli 
not re-create jobs that no longer exis 
[hat the Germans need a new altilu 
work anJ leisure. 

Although Germany has its own com- 
puter companies - Siemens (iee panel) 
which has a factory in West Berlin; and 
Nixdorf - it is the American giant, IBM, 
thai dominates Ihc market, Kuchs would 
like to see more European computers sold 

likes ICL equipment and is sorry that the 
ehaiAce they had in the mid-seventies to 
boost their sales in West Germany came 
lo nothing. It was not [CL alone that tried 
to grab a bigger stake in West German 
compuHng. About six years ago there 
was an attempt to form a single European 
computer company which could face up 
10 the American challenge, The idea was 
Ihat four European manuiactuiers should 
all come together. They were our own 
ICL, France's Cll, Germany's Siemens 
and the Dutch Philips. ICL, however, de- 
d not to join in and to go ' 



is the key to more European 
Europe. 

Getting the software righ 
more than a few headaches 
small systems. Not just a C 
pean problem that, it i 



iving 



the I 



pany called Unidi 



! to fonr 






nenl lo sell and all work- 


for sale in its catalogue. Software on the 




ng together ins 




other hand is becoming more expensive 


the shortage of trained d.p. staff. Train- 




n formidable -or should 


to produce. It is no good expecting the 
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4,000 newly trained people who will 
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expected to be enough to meet the real 


vilhin Unidflla 
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key, but at the moment, "We are all in- 


nology. More dialogue between the two 
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ing a H.IXB-bil chip, Ihe next world slan- 


*Fnm Fortune magazine, (uiy 28, 
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The Industry 



France 



Rex Malik 



The global village may always hcjusl over 
Ihe horizon, but France is'lurmng ilx!f 
iiUa a national village. 



Tlw First Oi-UiM Society? 

\3- '2j 




diary. And Ihe 


re is no printed directory 


Granny, like 


many old people, regards 


all this advani 


■d technology with grave 


suspicion. But 


she still needs that phone 




II she has available is this 






there, or somfl 


inff. is the phone number. 


How is she to 




Now there's 


seven year old Jean Paul. 




number of one of his 


friends. He ca 


read, but only just. And 


he too doesn 


want help, desperately 



own, thank vou, "without aid o( fathers, 
, sisters. He's not afraid of li, he 
e happily prc5S every button in 



That reality is thii 



get probably aroun 
the French populati 



■s the keys, you pi 



For you are building a nadonal system, 
one which is meant lo become as all-per- 
vasive as electricity or the water supply. 
It is to be the first port of call for tele- 
phone informaHon. 

But not everybody has the telephone. 
That is something the French are trying 
lo change. They are in the throes of the 

gramme ever undertaken by a national 
authority in France, indeed one of the 
most massive such programmes ever 
undertaken anywhere - currently at be- 
tween two and two and a half thousand 
million pounds a year. Indeed, within 
twelve years they expect that well over 
909; of French households and business- 
es will have been connected up. Nobody 
is so unrealistic as to expect a 10D% 



fourfold. Those increased costs come 
various ways. There is the additional ci 
of printing and distributins director 
and there is the additional cost of prov 
ing directory seryices. 

You do not just put up the cost of tiic 
directories, you also heavily inaease the 
operational load. The French fTT's cal- 

phone build-up, and without changing 
the frequency with which the phone di- 

faced with, as a minimum, at least a third 
of the entries in the directory being either 
wrong or absent. Which is no way to run 



nature of society, how people are to be 
trained, what they are to be trained for, 
what are they going to do with their lives. 
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1 this 

means, would be a massive task at the 
best of times, the best of times being a 
period of technological stability. But they, 
Hke the rest of us, are facing a technology 
dianging rapidly and radically. And, un- 
like the test of us. the French ITT and 

IZ 



1 such as giving each 

cheap VDU and organising an automated 
directory service is not quite as visionary 
as it might seem, particularly, and this is 
I become complicated. 



when then 
appea] 



isibilitii 



Sociele", This i 

sioned by the President of the Repub 

All this public discussion, debate, g 
emmcnl and government-department 
itiatiyes have had a great impact on the 
decision -making elites of France, To put 
it crudely, almost everybody can see that 
there's gomg to be some action and they 
want ft piece of it. Thus, if you go back 
to the development of the Annuaire "' 
tronique for a minute, , , 

CAP Gemini Sogeti, the large F 
software house, are in charge o 

the frials that are to begin in 1981/82. The 
main trial, that is^ between 250 and 300 
thousand terminals put out to subscribers 
in the Rennes area. 

Shortly after they obtained the con- 
tract, they held a conference to show 
what thev were up to and the scope and 
breadth of the services which would re- 



there ivere hundreds of people mdiing 
around the Hotel Meurice in Paris. I 


France 


know, 1 was one of Ihem. 

Now, come back to thai Preslel-like 
service, known as Telekl. Il is best 
thought of as Prestel-plus. for those 
French elites have measured the dimen- 
sions of a n^as5-ma^kel electronic com- 
munication and information-providing 


the society is geared to overcoming them 
For a time the PTT determinedly tried o 
ignore the likely impact of these services 
on its postal message traffic. But French 
logic came to their rescue, even if even 
now they publicly soft-pedal Ihe social 
impact on the postal system. 


One cannot stress too much that France 
is both a centrallv run country, and vet 
a country of individualism. General de 
Gaulle once put it, "How can vou run a 
country which has over 50Q cheeses?" It 


This does not mean that they have as 
yet anywhere near clearly worked out 
what the full range of communications 
services will be, and when these will be 
offered, though there will be a message 



the same or very similar backgrounds. 
France is run by the largest old-boy net- 
work an vw here. And its members 
change from public to private employ- 
ment and back again without a qualm; 
without career or pension difficulties, 
Thafs the way Ihe French game is 









ts opposi 



coiiabor; 



in step. Or ai 



full is that Ihe future shape of the sen'ices 
will in part be determined by how three 
other sets of experiments and trials are 

Firstly, there is the French version of 
broadcast Teletext, their equivalent to 
irV's Oracle and the BBC's Ceefax. They 
have already mounted weather, slock ex- 
change, and road -traffic-conditions ex- 
periments in Paris, Lvons and Marseilles, 

They are due to increase the capacity 
and geographical coverage of this system; 
make it truly national, and then rnake it 
simply by broadcast but 






and everybody n 

all, it U still France 

So, the "social" administrative bodies 
are keen supporters of the information 
provision services. One of the first banks 
of data to go up will be that recently de- 
vised and codified French ■ ■ ■ " ■ 
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le Slat. 
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'How can you run a 

country which has over 

500 cheeses?' 

'France is run by the 

largest old-boy network 

anywhere. ' 



tnal ism 10 4000 sets supported by ; 
uburbof Parisin 1981, The trial will offe" 



Secondly, they are making a genuine 
attempt to discover if it Is economically 
possible to go for local telephone distri- 
bution systems based on fibre optics. This 
of course would give users almost unlim- 
ited local transmission/receive capability. 
They are not fiddling il, as almost every- 
body else has done, by taking a new, 
purpose-built, community. Instead, they 



)f old 



■r the cheap fax devi. 
hichisalsoas 



Thinlly, e 

dalone copier. The PTT Is to 
at around £200 each, and may weu ajsc 
rent them out. Eventually thev hope to 
have a version which can be coupled to 
Ihe Directorv terminal for hard-copy 
output- 
Excluding initially the facsimile ma- 
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rented from ttie 



deed. For many months past, the Minis- 
ter in charge of the PTT has been 
addressing meetings around the country, 
saying something which, simplv, runs 



ahead II s the network which is'^e 
natural n onopoly, not the rest of the 

p tched e en stronger: "We have the 
network, why don't you make more use 
of it? If you want to provide third-party 



And so I return to Granny and to Jean 

is m it for them. Of course, what should 
be in it tor Ihem should be better, that is, 
more accurate and fuller up-to-datft in- 
formation more quickly and without any 
great expenditure. And this should lead 

But before thai, there are some major 
hurdles to be jumped, 1 am not talking of 
Ihe usual huniles which come in the way 
of any major national system, Ihe time 
when only a part of it is actually up and 
running and such is the cussedness of 
things you can be sure that, whatever it 






friendly systems. To n 
have as such is a plus point in any good 
marketing strategy. But most computer 
systems — I exclude those of the hackers 
and hobbyists— are still sold and bought 



s that 



e the 



first to seriously tackle the problems of 
taking a whole society "on-iine". It is in 
many ways a hindamental change as 
happened in the last century when edu- 
cation in the major industrialised coun- 

And the key problem in thai change is 
going lo be the devising of— would you 
believe— the user interface, Jusl think of 
Granny. She is faced with an alphanu- 
meric keyboard. Well, she can cope with 
the alphabet, and she can cope with one 
to zero. But what about Ihe function 
keys? Narrow down to the Annuaire 
Electronique for a minute. Let us assume 
that all the numbers she is Ukely to want 
to access are in the system. Her onlv 
problem now is to access it. 

First, it must clearly say "switch on". 
Then it must immediately ask you what 
service you want and lell you what to do 
next. Even though we are only dealing 
with the directory service at this stage, 
one must irrunedialely be able to differen- 
tiate one service from another. The user 



ton so Ihat, when you gel 
can get out of il by going I 
one and beginning again. 



I'ould wish il was 



So having gone throi 
tell you how lo use Iht 



> system and hav 



for advertising, After, say, thcDuchamps 
Brothers, can come a frame in which they 
advertise their wares. The system allows 






if they do 
i: People s' 



You have one' 
hat VDU. You c; 



■ actual inforr 
^m provide? 
well, the directory allows for two types 
"^'^ of searches. One is called general, the 
^>'^' other professional, though both will be 
available to all. There is one other differ- 
bu,. enaction. The output will vary according 
jes. to whether the user is in a small corn- 
loo munitv or a large one. 
i on In the small community, a general 

■lear seanzh will generate all the names, a.' 
scrs dresses and telephone numbers under 

[t of all the Duchamps with their initials an 

sap- addresses, though if you did know It 

ov- inihal and address you could go I 

I the directly. 

wilh The same search carried out in a larg 

staff lown will allow the single name opdo 

jai- addresses of all the Duchamps in a givi 
irob- 2'™' allowing, say, a look at all tho 
l;eyg who ffiBy tie in a particular postal distr 

IE to One does not have to know the a 



according to 



searches which begin with a traden 
jnd end with the name, address 
phone number of the manufacturer o 



IT that, ti 



which ' 



ill give all possible spell 



! and V 



the 



:S;;;;en;« in Ih; normal , 
spelling that seems likely. 

All I have done so far is saape the 
surface of the most complex yet concerted 
approach to providing the mass market 
place with the sort of electronic services 
that the best of businesses, of which there 
are as yet precious few. enjoy. 

1 watch with fascination as the French 
grapple with problems which to the rest 
of us are new. And at the back of my 
mind I keep on remembering that the 
unofficial motto of the best-run organis- 
ations in this industry seems to be. "It 
pays lo be second". 1 only hope that Ihey 



supply erJd'sh^J 
in London ^Sl 
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a printer to list programs 

programs and (or trarinj 
running ir 



re to be justified it is essei 
part of the teaching repert 
iaching 5taff, not just of a 
rogram It. It is therefore i 

ossible. One should certair 
Ke user to understand how 

11 output and input shoul 
mguage. Few appropriate 

nerciaUy or from existing 



prove the progress of program 
development. The combination of using 
Pascal and a printer certainly has cut d^ 
velopmenl lime dramatically, especially 
the time actually spent on the machine 
- vital when several people use one mi- 
crocomputer. The nature of the language 
Is such that much more time must be 
spent designing the program before gel- 
quicker. Typing errors can be eliminated 
in a single pass by using the quief com- 
pilation operation (* S Q + '), and send- 
ing the output listing to a printer. This 
option continues compilation after errors, 
so all can be corrected at the end of the 
run. In theory, at least, the listing could 
be set 10 a disk file and then studied bter; 
but, m practice, it is not possible to ac- 
commodate the test, code and listed ver- 



'The combination of using 

Pascal and a printer 

certainly has cut 

development time 

dramatically. ' 



with in BASIC by searching the stnng 

SGN and INT and then producing func- 
bon defmitions containing these (see be- 
(o«j - but in Pascal? 

The solution (of course!?! is to interpret 
the function definition in the final pro- 
fit convert the defini ' ' 



,_.... . using a 

program segment that need only be resi- 
dent in memory for a short time, and 
then use another segment procedure to 
evaluate this each time it is required. The 
evaluation procedure, wntten in Pascal, 
is of course slower than the BASIC inter- 
preter which is written in assembler 
language. However, the higher speed of 
rooHne repetitive operations using Pascal 
means that the same program wdl run 
slightly faster when written in Pascal 
than in BASIC, unless it involve* ex- 
tremely complicated function definitions 



le the e\ 






adopted sets three Boolean variables to 
indicate whether the function is, respec- 
tively, defined, continuous and differen- 
tiable at a single value of the variable, 
and returns its value if It is defined. The 



Tlie function definitions actuallv to be 
used are BASIC ones. Where they differ 
from the Pascal ones they are slightly 
more useful to us (e.g. INT Is a standard 
mathematical Function, TBUNC is not). 
Also the BASIC lunction symbols are all 
three clt,ir.ictrrs loiiR, which simplifies 
programming slightly The development 
- ■ itines proved surprisingly 



easy ar 






ivailable that might be adapted is 
Ted by the demands it makes on the 
r. So "we decided we had to develop 



u do this i 



:. Ther 



sasy (and lazy) 
the definition 

i. The situation is 



much as possible. When our system was 
purchased Pascal was not immediately 
avaUable; and even when we did get it, 
proper TURTLEGRAPHICS (the high- 
able for the ITT 2020 for several months 
(it employs 9 bit bytes to store graphics^ 



APn.E, but tt 



BASIC. We V 



1 than the 

initial programming at- 
therefore. in PALSOFT 

room a general purpose graph-drawing 
program, one lo illustrate the definition 
ol the Riemano integral, and a third to 
demonstrate the uniform approximation 
of continuous functions by polynomiab. 
Although they were successful, both in 



the BASIC is interprel 
radicallv different with Pascal. 1 
the definition of a function in a 
program you must first edit the pr 
update the disk copy of the text ■ 

from this expecting a lot of the ui 

medium-sized program]. Even when this 
has been done vou are limited lo study- 
ing functions that are defined at each 

no fadlity for turning off the checking of 
the validity of arithmetic expressions in 
APPLE Pascal as there is with PALSOFT 
BASIC, So whether or not you can graph 
360 points across the screen for (say) y 
= 1/x will depend on whether or not one 
of the points corresponds to x = 0, Clear- 
ly unsatisfactory! 



text editing programs to gain tamdianti 
with the shlicture of APPLE Pascal Its 
file handling facilities and graphics) 

graphs, draw the graphs themselves and 
lo gather the information needed for 
these (the definition of the function and 
ranges of x and V values) were quickly 
written, then combined into a general- 
purpose graph-drawing program. After- 
wanls they were built into graphics based 

continuity, the convergence of grac" 



The graph drawing program also al- 
lows the option olstoring graphs on disk- 
■ ling a caption, which is use- 



ful for 



wmg 11 



that 



II that pro 



uuence of functions, as the graphs may 
lake some considerable time fo draw. At 
present this is done bv storing the data 
needed to draw the giaph in a levl fUe, 
which Is rather slow, I hope later to pro- 
routine that will operate in a Pascal pro- 
gram. To produce long-term reinfonre- 



T 



othe 



duce a disk file {using SCREENBIT lo ac- 
cess Ihe saeen, 69,120 limes, so rather 
slow) thai codes the screen image for 
prinling to a Paper Tiger printer at anoth- 
er site. We have also linked the ITT 2020 
to an ICL I904A and thence lo a 1906S 
which gives us access to a graph plotter; 
hut we are now digressing f 



I of a 
lind that 






Bcanng in 
programs need have no familiarity with 
or inleresi in microcomputers (and may 
even feci hostile towards them) good pro- 
gram design is essentia]. Thus, with BAS- 
IC programs that need to input the 
definition of a function, we shunned Ihe 
easy approach of asking the user to type 
in a program line defining the function, 
on the grounds that even learning simple 
lasks like this could prove off-putting. 

a string, then POKED into a dummy 
function definition that has been padded 
out with statement separators, laking 
care lo encode keywords correctly. It is 
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All messages output should lie in plain 
language (plain, that is, lo Ihe average 
pure mathematician) and input ahouid be 
eipected in the same form, It is essential 
to allow the opportunity to correct typing 
errors (except for single character input, 
and even there verificalion should lie 
sought if the outcome would be irretriev- 
able), Thus we don't use READLN to in- 
put a number as this does not allow 
correction of typing errors and. unless 
input/output checking is off, gives an EX- 
ECUTION ERROR #10 as soon as an ii- 
lyped. Instead 



Pascal fixed point formal specifies a fixed 
number of decimal plecef to l)e output 
when the normal precision required is to 
specify the number of significant figures. 
Again the home-produced routine we use 
to do this can output lo the graphics page 



o^. . „... convinced thai 

quicker lo take in the relative ^ 
sequence of numbers: 



input a 






the program. This also allows the input 

' choed to the graphics page instead 

text page, useful with graphics-or- 
nted programs. 

The writing of real numbers in Pascal 
thing lo be desired. Mosl 



of Ihi 






orking ii 



Iheii 




I document their pro- 
grams thoroughly. One of the advantages 
of Pascal over BASIC is that, as long as 
the program gives adequate explanation 
at runtime, little documentation is re- 
quired, it is tempting for an author lo 



the hope is thai programs will be ex- 
changed, so the program has to do il all. 
Program exchange is something that 

duplication of effort in the Universities, 
Polytechnics, Teacher Training Colleges 
and, lo some extent, Ihe Schools (for 
overlap between b\ 



ing r< 



d first \ 



r Univt 



the needs of those University students 
who are not mathematical specialists). 
Such exchange already occurs between 
mainframe installations at educational es- 
tablishments, but the greater physical 
spread of microcomputing fadlilies 
makes exchange more difficult for Ihem. 
inges should certainly be or- 



ganist 



, subjecl 



IS proliably necessary. If il 

single type il would probablv prevent 
schools from exchanging programs with 

could work (especially in Northern Ire- 
land) bul then Ihe problem arises either 
of translating programs or trying to stan- 
dardize on a machine type. 1 am not sure 
which would be Ihe more difficult, bul 
certainly the problems of translation 
would be less between different imple- 
mentations of, sav, USCD Pascal than of 
BASIC. 
Whatever the difficulties involved, 

impetus is not to die under the sheer 
weight of effort needed to rewrite all the 
teaching programs desired in each and 
every educational establishment in the 



CAI Language 



Pilot 



David Parkinson 



A PILOT PROJECT 



Fiillozpmg the series of articles by 
Cmrge Cerhald and Larry Kheriaty in 
Ccimpuler Age, Milac Publi^ing Ltd. 
haz'f recently released a machiTW-code in- 
terpreter for an extended version of coni- 
mon-PlLOT for the PET. 

In the first of two articles, David Par- 
kinson discusses the experiments in Com- 
puter Aided Instruction at Modem 
Tutorial Collefie that led to the develop- 
ment of this program. 

Starling Computer Aided Inst 



if they were to be of any uBe, 
IS of this type would have to be 
n by experienced teachers of the 



I College iirsl derided to 



countered by the student. We therefore 

vious programiiring experience. 

Once we had fixed on the area, the 
choice of computer was fairly straightfor- 
ward. As we had no wish to go out on a 
solitary limb, we wanted a machine al- 
ready "in use in a large number of edu- 

fflirly straight choice betwen the Research 
Machines 380Z and the Commodore PET. 
Of the two. the Research Machines is 
probably more versatile, with not much 
software in ROM, but with the ZBO chip 
and CP/M operating system givinga wide 
choice of high level languages. The PET 
on the other hand is cheap, portable, and 



CAI in BASIC 

Shortly after buying our firsi 
reasonable number of college si 
learning BASIC, and our first < 



Tiind. We therefore si 



'. If the studen 



However, as csperienced teachers, we 
id hlllc interest in trying to build up 
si data-bases of CAI material designed 
render the human teacher superfluous, 
stead, we derided that we wanted fair- 



and a BASIC interpreter 
editor in ROM. It has tl 
vantages of a wide ran 
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iron (U) sulph^le 



II is a reasonable prediction, confirmed 
by our early experiences, that a student 
is only going to put up with a certain 
amount of this sort of thing before he 
acddentally/deliberalely crashes the pni- 
gtam, pbys around with the screen for 
a while, and generally comes to the un- 
itandable conclusion that CAI is a 



It was 
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interested in the dedicated i^AI langnace 
PILOT. The first program we obtained 
was a simulation of simple cure PILOT, 
written in BASIC, with PILOT statements 
stored as data files on tape, then passed 
to a BASIC program for interpretation. 
(Commodore have recently released a su- 
perior version of the sanie thing under 
the name PET PILOT.) In diis version of 
PILOT, the routine already discussed 

Figure C. 

in terms of simplicity, and tackles quite 
neatly the problem of alternative correct 




He also added facilities to • list programs 
on a printer, and to • save and load them 
from disk. 

At this point we ran into three rather 
fundamental problems: 




up to about 10 minutes while left-o' 
strings are cleared from the top of 

Next, the input routine is still far from 
fool-proof, and the response: 'it must be 
ferrous ammonium sulphate' wilt be 
counted as wrong. 

Most importantly of all, it is quite un- 
reasonable to expect a novice to program- 
ming to wnte programs like this. 
Consequently a number of staff members 
who slarled off enthosiasncallv fairly 



like keeping a stu 
S, Suhreutlnes 



The obvious first thing to do was to 
hold of a better BASIC simulation, anc 
Commodore's PET PILOT was not tl 
available, we had to write this ourseK 
This project was taken on by Mr Mich 

ment. Before long he had written an 
BASIC simulation with • ini 



3 could be n- .„_.. 
by quite straightforward niachme cihIi rou- 
te find the length and start-address of a 

through the variables table, and to trans- 
fer this information to convenient loca- 
tions in page zero. Having done so, the 
routine of Figure D will force the string 






Mr Bollev intended simply to add a few 
rouUnes likp this to his improved BASIC 
simulation o( PILOT, Before long, how- 
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f memory, jusl like BASIC pro- 
3 that they could !je entered, 
saved and loaded from tape or disk in the 
usual way, and edited using all the re- 
sources of the PET screen editor. 
MTC PILOT 



On the other hand, although we have eussed above, is sli 
tried to minimise these, the use of Ihe 

PET ROM subroutines has introduced a The preseni pmitii 
number of differences between MTC PIL- 



Dle routine in MTC PILOT, 
Itiink avoids alt the pitfalls dis- 
nve, is shown in Figure E. 
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successful. 

As far as possible, the syntax of MTC 
PILOT is the same as thai of Comm.ici 
PILOT, Thus, for example, it has the M- 
bwing features. 
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WORD PROCESSING 




; MORTHSTAR HORIZON 



Wordstar 

Probably the most powerful word 
processing package available on 
any microcomputer 

WordSlai' features Include: 



Dynamic page bmak diiiplay: shows Ihe bcatian at the end □( a page cxi 

tne screen Dynamically uixlales as changas are maOs 

Print enhanconantt; Boldface, DoubTe Sirike. Unfleffine, Slrlkeoui. 

subscripts, superscripta, variable cfiaiader pilch, variaDle tine twight aivt 

allemale lype slyle or ilBbor colcxjr are all possAile using a Qaisy-wtteel 

pjinter 

Fleilble paginaf Ion: usei corilrol ot ;iage length, iog and InllDm margins. 
' ^ng/tooiing/page numbe " ' " 

Help: alerts V 

» between h 

Decimal Tab: allows columns ot numDers' to be lypeO as ssbily as 

operaling an adding machine. WonfSUf will line-up ttie decimalB, 

automatically 

Paragraph Indonl: temporally sets ihe tett margin to a tab stop so that 

1 an operating system 



iMIM to be eiecutea, witb aulomatic return to W 
MallMarga': {optiorTal) is a powerful tile merging 
crxitalning nanras and addresses with a file cant. 



Multiple copy printing': allows the sa 

time.autDmatVaily 

Chained printing': a tile name can bi 

later be pnnted, automatically 

MicraPni ProduMs: 

WOfdStar is a screen-oriented text edit 

SoRmreVManual". £^^SI£20 



Software- /Manu. 



STOCK CONTROL 




ANADEX DI^SOO 



-912C NORTHSTAR HORIZON 



Inventory 

Comprehensive Stocic Control, 
Sales and Purchase Management 
System 






1 Exltfldir^ the Bystam ■□ 1 



'Price of Software includes manual "10G% credit if software is purcfissed later 

Prices and specifications subject to change without prior notice 
DEALER ENQUIRIES WELCOME — PLEASE WRITE OR PHONE FOR LATEST CATALOGUE 

PLEASE SEE BACK COVER FOR FURTHER DETAILS 



INTERAM 



INTERAM Computer Systems Limited 

59 Moreton Street, Lonbon. SW1 
Tel: 01 -B34 0261/2733 Telen: 925659 



Computer Graphics 



Animation 



Wiiliam Collins 



Animated Revolution 




space when long seqi 

He spiJtil several monlhs considering 
Ihe problem Ihen hit on Ihe solution. It 
was to use an ordinary standard Time 
Lapse recorder of the type emploved for 
security andacientiflc tests. With the help 
of Chris Goss, the NRDC prizewinner 
metiHoned in earlier issues of Ci.'mpiiln 
Age, he designed a single-frame control- 
ler that dimply plugged in to the recorder 



educationalists dealing with training scans, in particular 
,. 1.; — ;_ .1. --nated film different. 



ined for 



single f 



1. He disc 






Baucanonaiuiia atdiiiig < 

films, those workingin the animaieaium dUtereni. 
industry, of course, and architects and Hayward and Gosi 

engineers," the proieet by Animation Equipmt.,. ^..- 

For technical drawings the normal an- gineering at Wembley, near Urndon. 

ing machine. In addition, the system can means of adding coUiiir to the system, 

jcord from display, Graphics at the Wembley Headquarters of AEE, It 



m, at present, but Hayward said that 
at was perfectly adcc|uate for time test- 
g. As the rciorder will also take sound, 
iound track can be added and checked 
the same Hme as the movement, Wait- 
S for the film to come back from the 
ocessors had lieen eliminated and the 



frai 



It V. 



; by frai 



01 off the screen . 



similar systen 
the United Si 



ited out 



oHa>-« 



-d that 



has already a 
est, especially a, 



i that 



,.„ „..^^^,. o - taught ar 

:es of America. He was system, 
said thai the advantage £4.000. 



3Kimately £2,0( 



Artificial intelligence 



Language 



David N. Sands 



Ss 



SFal 



interplanetary traveller lo converse wil 
the natives. What progress has bci 
made so far towards that goal? That fi 
titious artefact has three important qu^ 
iBes: miniaturisation; tlie ability to spei 
and to hear; the ability to translate frtu 
nne language lo another. 

The trends in miniatuiisation are vei 
evident. Development in micro-electroi 
ic5 is fuelled by high demand for il 
products. Higher reliabilih/ and lower s 
sembly costs result from 'ihc lower chi 
count achieved by cramming more func- 
tions into single devices. Very large scale 
integration (VLSI) is also facilitated by 
miniaturising the circuit patterns on the 
chip itself. The state of the art in hack 
■ around 3 microns and 



Natural 

Language 

Translation 






iniques 






cessors such as the Z-SfMO 
desk-tup natural language translators a 
practical proposition; and high power B- 
bit processors such as the 6809 or Z-80 
make possible highly respectable tasks, 
pspeciallv i/ they are used in multi-pro- 
cessor configurations. The Z-80, for en- 
run with computer languages such as 
BASIC, but these languages comprise lit- 
tle more than upgraded 8080 code using 
' ■ )f the Z-SO's 158 ' 



s. The9( 



odd V, 
ideally s 



of Ih 



the bit, 
ceded for 



heard the Texas Instruments Speak-n- 
spell will surely have been impressed, 
and the deiice is exceptionallv good 
when driven from the Texas TI99/4 mi- 
crocomputer. Such devices, though, are 
limited by a fixed vocabulary. What is 
needed is the abilitv lo compute what the 
machine has to say. This is achieved us- 
ing a technique called iiinlhens bji rule. 
With this technique, hardware is required 
to synlheaise the sounds produced b\ the 
voial tract. Parameters output (rom the 
compulerconhul pitch and volume vary 
the overtone frequencies (known as for 
mants) and control the higher frequencies 



Sands- Whiteley Research and Devel- 
opment have been working for some time 
with the American 'Computalker' system 
and have effected major improvements 
but the system still suffers from some 
unintelligibility due to poor consonants 
and a lack of meter or rhythm. Tim Drr's 
system for the M6800 sounds strangely 
metallic but is sometimes more intelligi- 
ble due to its real rime metering of phras- 
es. Both these systems are now being 
outclassed by exdting new developments 
m the U,S,A, 

5peech input (speech recognitioi:) is 
considerably more difficult. 

Ideally, we want to conshuct a model 

of the vocal tract for speech synthesis. 
The human ear has a coiled horn lined 
with nerves (the cochlea) in which differ- 

terent prosifions along the horn. Thus the 
human brain is equipped with a real time 
spcch-um analyser as a peripheral and is 
able to decipher all the many variations 
in speech from different human beings, 
Sands-Whiteiey Researeh and Devel- 



e low- 







'e filters, 



lo the I 



ility 



ifled fre- 
quency and with varying timescales to 
allow for differences in speaking pitch 
and speed. Naturally, this becomes a full- 
time job for one processor and hence the 
' ' lulti-processo. 



•Now 10 the n 
tion itself. So far, Eun 
happy to accept Ameri 
English and it could \ 
British have some adva 



' noted that the 
filter 



1 through the technocracy, i 
machines will have to learn new 
iral) languages. International diplo- 

is the European 



lyser which breaks the specti 
four ranges. With great difficulty the sys- 
tem will recognise up to thirty different 
words, provided that the words are suf- 
ficiently different and carefully spoken. 

In practice, the system is first pro- 
spoken by one speaker. The software 
builds up a table of words and parameter 
patterns input from the hardware. In rec- 



word bemg spoken is compared to the 
enhre table and the word corresponding 
to the best match is produced. If the 
speaker is changed the system Ijecomes 



Commission very many documents are 

one langua^e'Io anTh«, Th«e%'™ ma™ 
technical reasons why English cannot be- 
come the standard language, plus, of 
course, the French chauvinisHc atritude 
lo the language. If we look further to 
Arabic, Chinese or Russian it clearly 
would bi 



inpul/output if 



\i the c 



sary, although. 



i such as the Nixdorf, the Craig 



such as this one, all sorts of problems are 
encountered. For example, the relative 

different from language to language; 



Language 






ed dictionary of words. Translation Is A huge program i 

her complicaled by conlejit, mean- ready enists. It w. 

,, colloquialisms etc. This difficulty IBM370. This progra 

highlighted recently when "Hy- run on a Siemens co 

. ... ..„ ...^^ translated into French pean Coi — ■"■"" 



10 gain access to the system, tncvital 
any mainframe, handling data base i 
compuhng functions, being used by m 
and more people, gels slower and I 
accessible, and people will rcc|uire f 
sonal machines. Sands-Whiicley R & 
tten for the are now workmg with the Cambridge 
rrently being Language Research Unit and belwecr 




NO FRILLS. NO GIMMICKS. 

JUST GBEAT 

PRINTER DISCOUNTS! 



SEC 



/ ANACC3M nSO \ 

The new 150 CPSfull liie caniage 
dol matrix printer Bidirectional 
and logic leeking taking up to 15" 
paper. The new standard in reoeivt 



OKIQAJA 



The small, quiet, light, highly 



Qume 



NORTHAMBER LTD 



The Key to the 
One Stop Shop for 
Computer Supplies; 




•• THIS MONTHS SPECIALS * 



cor* computer 
/•rvlce/ 



IE KEV TO THE OME STOP SHOP' IS PN YOUR HANDI 



Information Science 



Natural Languages 



Bill Black 



Natural Language In 
Information Systems 



In my earlier article (Issue 4) I ( 
scribed some of the reasons whi 

language. Much the same ground h 



document rehievaJ system would 
If a request of this second type with 
of sirarces of information - books, 
?s, technical reports - which the 
can read for himself to obtain the 
nation he require; 



'5 the sc 



sofa 



n the 



■t Mikt 



articles in the series on AI/ although he 

Here, and in the next arhcle on Data 
Baw qucr>' processing, 1 want lo focus 

tions of the work that has been done in 
Computational Linguistics and Artifidal 
intelligence. Fm much the same reasons 
as Dr Caplin in Issue 9, I don't see much 



hen the i 



will bi 
in the cc 



ref- 



e existence of multiple keys simply 
IB that file access must be supported 
ith multiple directories and mulHple 



puter is less predictable and limited in 
format than in the database system im- 
plied in Ihe first of the above question 
This is typically the case where the info 
mation system is used as an aid lo r 
search or learning rather Iha 
administration. Of necessity, most of Ih 
burden of the structuring and processin 
of information is not computerized but 
left to the authors and readers of Ih 



DocuniBnl flstrleval 

But first a feu prelinunanes about do 
■^11.11 lnfotmati.m''\'ilemi often means 



'Our goal is to be able to 

. say what the text is about 

without saying all that it 

says. ' 

tne\al (from the software point ol view) 
IS indexed fde access. Here each record, 
no matter what its actual contents are, is 
accessed by a key which has been as- 
signed lo it on input. In business infor- 
mation systems it usually suffices to have 
a sm^e key associated with each record 
- e g a part number, or a surname. In 
such cases, the manufachjrer's standard 
indexed hie organization can be used. In 
document retrieval systems it is usual to 
haie 'eiiersJ keys for access to each re- 
cord We will usually want to be able to 
access a document record by spedfving 
either its author or the subJKl. Usually, 
too, we want to allow a document to be 
indexed bv a number of different subject 
keys, if this article were held in a docu- 
ment retrieval system, for example, the 
keys might be COMPUTATIONAL LIN- 
GUISTICS, DOCUMENT RETRIEVAL, 
NATURAL LANGUAGE, INFORMA- 
TION SCIENCti, In more specialized 



through. There might, however, be only 
5 documents on the precise topic of this 
article and if that is the topic that is want- 
ed the enquiry would have to be phrased: 



lEWlND 



RETRIEVAL OR INFORMATION SCIENCE) 
You may already have noti 






formation" - Editor) in the keyword 
ts chosen in bbth the document des- 
iption and the enquiry. This is to allow 
r the use of synonyms and other alter- 
idve ways of describing either a docu- 



when « 






look al 



ling documents . 
more complicated ll 



e principles 



Bibliographic 
jsually assessed 
MO measures: j 



5 of these were on the precise topic ol 
interest. We could say that, for this par- 
ticular enquiry, the retrieval system 
achieved 5% precision. If all of the do- 
cuments in the collection on the topic 
were included In those hve, however, we 
could say that 100% recall had been 
achieved. Again in that 



words, we could make an enquii 
specific. By such means we cou 

but beyond a certain point we w 

pertinent documents and so un 
ing recall. 

Empirical studies of informati 
terns indicate that normally the h 






precision, 50% re 



Natural Languages 

not interested here in the process of v 
ing a document although, of coursi 
major consideration by the aulhoi 
doing this is how to structure and ph 
his text so that the intended readers 
comprehend il|. 

We start, then, by looking at lingu 



• how to ensure that the keys used to 
represent the document are the same 
as a potential enquirer would use. 

• how to ensure that the keys represent 
accurately the contents of the 



rarchical Dewev Decimal classifica- 
1. Here the standardization has gone 
ar as to replace English words by stan- 
i hut the principle is the 



1 if v> 



■mphas: 



I. What 



that keywords are not any longer lieing 

is redefined according to their relfltton- 

This exflCllv parallels the way in which 
words like while, da, if, repeal, flrray, and 
so on are no longer English words when 
used in a programming language. The 

lesia of an indexing language whic 
other formal, artificial languages, 
signed to eliminale ambiguity. 

The relalionships of meaning bi 
keywords In the indexing language i 






The Linguistic Dimension in Information 



used to represent the same concepts? Re- 
feiting back to the example classification 
for this article, dociMenl retrieval and in- 

closely related terms, either of which 
would do to describe one aspect of this 
topic. Similarly, cnmpulalional linguislics 
and natural language processing are only 
distinct phrases to those who are serious- 
ly interested in the field. 

One solution to this problem is to use 
a mntmlled uocBbi-tary. This means that, 
for any given concept or topic, we deter- 



A particularly unportant meaning re- 
lationship is that of hyjjonymy, where one 
term is more general than a number oi 
specific ones. Cooking would be a hypon- 
ym of raoslin^. hciling. braising, baking and 
others and Compuler Science a hyponym 
of hardware and software. The relation- 
language can be defined by stating for 
yms), narrower terms (the opposite) 



The a 



angen 







Rogel's Thesaurus (of general uocabu- 
larv), the NCC Thesaurus of Computing 
Terms and a manual to the Dewcv or UDC 



Nahiral Languages 



Our j 



ivithout 



iaying 



II Ihdl 



lying 



r'nis iimld bi.' added lo improve the 
1- ARain, in both types of system 



How this problem is tackled depends 
the indesing is done. It can be done by 



Idster than that of informatiot 
Is on the one hand or the spreac 
ethnology of automatic indexinj 



Iheii contributors that i nun 
words ore assigned to artieli 
jf the technical journals of ci 



If 11- 



s in gen 



Automatic techniques for indexing do- 
cuments and producing abstracts of Ihem 

There are two main ways of going 
about the problem, one statistical and the 
other linguistic. Statigtical methods are 
baaed on word frequency and co-occur- 
ence. One of the objections to such meth- 
ods from a linguistic point of view is that 
the countuig of 'surface' words is not an 
accurate indication of the relative import- 
ance of a concept in a text because of the 
possibility of the use of synonyms. How- 
ever, there ate probably less synonyms 
avaUable for many technical terms than 
■ wider usage, so frequency 



says. This will nol 
just a reduced version of theorigm; 
If we set about it without some concep- 
tion of the shTjctural properties of texts 
(as many school children do m precis 

very general level, all tests, whether fic- 
tion or not, have something equivalent to 
a phi. This is Indisputable, but the prob- 

tion without processing the whole text? 

risHc methods might lead us lo make a 
lot of the introductory and concluding 

graphs used by the author in between. 



and ci 






I. We 



that 



lOther 



trolled vocabulary set up for use 
abstracting publication, Conipulm^- Re- 
vims. For books published in the USA, 

of data for the purposes of the Library of 
Congress. 1 have an engaging eiiample in 
an American edition of a bO-wotd 
children's slorv which has the descriptors 
rabbits - Fiction and pels - Fiction attached- 
as well as a 10 word abstract. Academic 
books published in Britain often have 
similar British Library cataloguing in pub- 
data, but the trend is not ubiqui- 



out to be what linguists term j 
iatrds - articles, prepositions, ci 
lions and so on - rather than 
words, All sons of justifications, Ui 
and pragmatic, can be used lo del 
just what range of frequency ii 



'The essential problem in 

matching a user's 
information need and the 
documents in a collection 
is that he doesn't know 
what he needs to know.' 



in ol the relationships of those con- 
s. We do not have the fine grain of 
antic relationships, bul measures of 
icialion based on the proximity of 

jugh indication of the conceptual 
"■ " -e of the information in a docu- 



If we could idenrify the linguistic 
structures used to introduce new topics 
into the text we would probably gel a 
good idea which of the concepts deall 
with are the ones which distinguish the 
particular author's contribution to the 
subject and thus express what the docu- 

To do the job as people do, however, 
would need the full range of AI trealmenl 
including knowledge represenlalion of 
the subject matter with which lo compare 
each document. For the time being, need 
1 say more? 



1 to the le It-hand si 



Firstly there is the problem ol the mor- 
phohgif of words. That is, the way their 
endmgs change as they are used in dlf- 



i. him 



fert 

the core of meaning thai is represented 
by the root form of the word thai is im- 
portant for JR purposes, so we can apply 
techniques based on the morphological 
if English to eliminate suffixes and 



e the I 



s the I 



natch 



■ss dealt with. Certainly, 

economical way of doing 
e processing of an infor- 
i system, as he is unUkely 
larginal additional effort, 
ument collection is main- 
;e organization, it is likely 



1 analysis 

Is which 

I the sai 

leing more closely related than those 
iihich were only in adjacent paragraphs. 
Ve'll come back to such structured rep- 
esentations later in relation to the rep- 

The other type of method for document 



een words of the query and thosi 
describing documents. A system known 
as MORPHS in use at the Malaysian Rub- 






s tech- 



vDuld b< 



ain objection to 


usi 


g specialist staff m 








^search proceed! 






nd abstracting. 







analysis _ 

probability of them. Like much work in 
computational linguistics and artificial 

prospects for the future rather than the 
present. How would we approach the 
problem? What linguistic aspects of a text 

ized system, and lo the creation of an 
abstract that will allow an enquirer to as- 
sess its interest to him without reading in 
full? ^ 



not informed 
by linguistic rules, or listing of morphol- 
ogical variants in a synonym dictionary. 
A bigger problem is that ol synonyms 
and paraphrases. The essence of the 

the analysis of documents. Solutions will 
again depend on whether expert inter- 
mediaries are to be used or whether end- 
users have direct access to the system. 
The system I was involved with as a re- 
search assistant used the Universal Deci- 
mal Classification (a more complex 



Taphrai 



approi 



o allov 



1. The e! 



■e of tf 



(the 



up and down the UDC schet 
Thesauras in Ihis indexing language) 
This could have been implemenled loinl 
ly by menu- selection starting at O Cen 

iered Ihe scheduleB a I a much lower poin 
by analysing a query made in unrcshicl 
ed English. 

treated an example query (system in up 

PLEASE TYPE A SHORT DESCKIITION O 
VOUR AREA OF INTEREST. 

I DO^t'' UNDERSTAND 'the WORJ 

■ELECTROLESS" 

PLEASE ASSESS THE FOLLOWING; 

1. COPPER AND rrs ALLOYS apit-ied a 

A COATING 



Natural Languages cX't''n i'hif'he d^vJTh>Z% 

above? When there is a large number of from the (act that he has detected a 

UDC classes featuring Copper and quite a{ some kind of his knowledge of a i 

a few featuring pltttingl Simply by and he wants information to fill it. 

ignoring all the UDC classes which did problem, then, is expressing v ' ■ 



fle^s'eai 



ASSESS THE FOLLOWING: 



jsigned to err un 
^e found that in 
ng by UDC class 



needs to know v. 
the designer! 



g was needed. Wi 
icted English and 1 



e of the UDC 'Thesaurus' 
■active modification of th 
il3o to elaborate it to build u 



ed are based on mea; 
in, as described ear 
on indexing and absli 



whilst this word did appear in a query by 
a metallurgist, and was obviuusly in use, 
it was in fact a neologism for which the 



regarded b 




Evaluation 



Benchmarks 



Alan Gay 



In a previous article I discussed 
some of the difficulties which an? 
encountered when trying to define, 
set up, run and interpret Ihc results of a 
benchmark In that article J concentrated 

human interaction. This article discusses 
some of the eitra problems that are en- 



THE TRUTH 

ABOUT 

BENCHMARKING 



Pari I 



a purely batch system wc wQI req 

able the workload to be processc 
equalely. But, in addition, we nt 


uirea 


language and facilities offered by the sys- 


poses further problems. The responses to 




tem under which they are running. They 


be measured are 


small, and often the 


!ed to 


are also very dependent on the whims of 
the user running them. He may draali- 


number of termin, 
number of interact: 


als is very large. The 






cally change his way of working lo match 


in hundreds every second. To nrndore 


acceptable" response time. 
Broadly speaking, we may delii 
sponse lime as the time between . 
at a terminal giving input data or in 
tions lo the computer and the con- 
giving him his results or being res 

Obviously, one oi the major fact, 
feeling this response will be how 
work the computer has lo do before 
read for the neit interaction. To 
extent what is an "acceptable" rps| 
time lo the user will depend on hii 
cepliun of how much work the com 


ner^ 


the facilities available, or to avoid actions 
which cause long delays in response. 


to collect alHheinfi 


timings of these, and 
jrmadon in a file ready 
would impose a very 




As with a batch benchmark it is usually 


for future analysis 


K 


far belter to set up a svnlhetic bench- 
mark, rather than a random cross-section 
of a day's workload. Thus we might set 


heavy load on the s 
would cause a grei 
sponses being mea 


.vstem under test, and 
It distortion in the re- 
sured. Qeariy this vi- 




tain number developing programs of var- 
ious lengths and others running 


olates a basic principle of scientific 


much 


investigation: thai 
influence the subje 


Ihe observer must not 
cl of the enperimenL 




inleraclive programs with varying de- 






"uS 


An unknown system 


of information thai 
of the benchmark 
laking part in Ihe li 


can affect the results 
. The human beings 
!sl as interactive users 


has to do Thus a user who is usit 


ighis 


If we are setting up a test for an i 






inleraclive terminal like a typewrite! 


r, and 








continuously entering lines of lexl 




will know Ihe wavs in which the us, 






stored in ^ file, will eipect the com 


puler 


work, and can describe a terminal sessi 






lo be able lo accept the data as fast 




in terms of the actual system comman 






can type it in. A user who is enl 


:ering 


■ to be given. But if the test is for an u 






data lo an inleraclive program i 


"^hich 


known system, or for a variety of diffi 






does a lot of processing and then 


1 pro- 


enl systems, although we may be able 






duces results will expect a noticeab 


le de- 


define the producHon programs and thi 






lay before these results are output 




interactions fairly closely, we can or 
















mg, and thus the throughput of the 
puter as he sees it, will be determin 
these delays. 


^™ 


workload in general terms, e.g.: "them 
logs on lo the system, adds 100 lines 




._. _^ 


When we trv to define our inten 




2000 lines, Usts it, changes ID lines, com- 






workload we may, very bnaadly, cor 
two lypes of interactive work. Thi 


isider 
: first 


piles it , , . " rather than defining the 
exact function of the commands given at 


TUB BmulBtor 




type may be described generally a 


sfiU 






lement in theViTch^ 


manipulation, Under this headin; 


g we 


Although such a procedure makes 


with the human el 


may include • selling up and e, 
tiles * cafaln0iiini7 thuin Sr>A ina 


liting 
!rHng 


possible the conversion of Ihe test to dif- 
ferent manufacturers' systems it increas- 


mark. This is done 
teracdve terminals a 


■ by replacing the in- 


■±icff, - LdEdiu^uiiig inem ana insi 


ind their human users 


them In libraries, • putting Iher 




es the difficulty of comparing the results. 




, which is connected 


queues for spooling or job entrv, ct 
The wcond lypc consists 


of 


and gives rise to considerable difficulty in 
ensuring that the conversion is "fair". A 


to the computer un 


der lest by communi- 
lulales Ihe activity of 




pro- 


simple sequence of actions such as that 


real users of Ihose 


lines. This "Icrminal 


grams which accept dala, perform 






emulator" will hold 


1 as dala a set ui pre- 


There IS a very important praclica 




tems, be handled t^ a subset of the ter- 


viously prepared in 


ll dif- 


minal system which imposes less 


will present these to the tareel comouler 






computer overheads than the full system. 


according to a set 


of rules that can be 


Tasks in the second category will. 


with 
input 


arid thus gives better throughput and ter- 


ad jus led to match the characlerisHcs of 


and produce similar output when 






Two of the mos 


t importanl of these 


verted from one computer system t 
other. Tasks in the first category are 
dependent on the terminal co 




that make them unsuitable for Ihe general 


characteristics are 


typing speed and 


very 
inttol 




"think time", that 
starting to type in 


a 'line of input, hZ 



usual to randomiie this think lime within 
certain defineii boundaries; having a uni- 
form think time can result in all the 
scripts getting into step and not causing 
the peaks of activity which would occur 
in real life. For this reason also it is best 
to stagger the starting times of the vat- 
ious scripts. 
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terminal user w 




a to the 


target system jus 








earlier 


Iheac 


-ep lance (or othe 




se dela 


s is influenced v 














lem 




ng that the emuli 
nave without a 



putersbemg tested, 

have available benchmarking systei 
which are more or less useful, and lestii 

ble and a configuration can be set up 
match that intended for a particular ci 
tomer. Of course, using a large esteir 

eludes it being repeated at the custome 
actually bought his co] 



But the most interesting case, and the 
one that will give us the most trouble, 
comes when the load uses a lorielv of 
system resources. Many of these re- 

with their control and management and 

usage increases. This leads to a classic 
e*ponential degradation in response 
time, which generally looks something 
like one of the various curves in the 



of the v: 



commands that 
1 system. Such a 



is passing t ^ . , 

analysis can be done during the run, ii 
[he emulator is sufficiently powerful, but 
it is better to collect all the available re- 
sponse time information sc that various 
analyses can be performed on if later. 

The emulating system is naturally very 
dependent on the workings of the target 












™uld ca 



puter, s. 

performance of the benchmark as part of 
the contractual terms for the acceptability 
of the installed system. However, it 
would be even more difficult to draw up 
a contract which involved the behaviour 
of a large number of live-terminal users. 

What sort of results are we looking for, 
if we can get them? We must try to find 
some figure or set of figures that gives us 
a sensible impression of how the system 
appears to a user at his terminal, and also 
how it changes as the load fluctuates. 

If the load we are measuring imposes 
^r, such as 
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urse diffe 




nf 
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ibit differ! 
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rag 
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arge - to 
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erage fig- 
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of real 


work. 
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idea of the shape 


of this 




nyp 




ular 


system, 11 



r a human being, 
le difficulty for an 



in be ai 



Tain on the 
imply typing i 



programi 

dependent on a detailed knowledge of 

As a result of this, terminal emulators 
tend to be fairly large computers in Iheir 
own right, and to be produced, by a com- 



than 



Thus, when an interactive benchi 
produced, there is often far more i 
lan with a simple batch benchmai 
idapt it lo fit in with the emulation 
em available for each particular mac 
ated. The whims of the write 
lulation 



fairly constant until the work reaches a 

hardware limit is reached. Such a limit 
might be the throughput rate of a com- 
munications fronl-end processor, or the 

translate or reformat the lines. When this 
point is reached the response time will 
increase very rapidly, 

If the load affects just the processor, 
i,e, if the load consists of a set of pro- 
grams which do a lot of computing be- 
tween interactions, and do not involve 
much use of other system resources such 
as disc transfers, then the response - that 



. m the 

times with different loads, i.e. different 

is obviously vita! that your evenhjal use 
of the system leaves vou well to the lef! 
of the area of the curve where the re- 
sponse starts to degrade rapidly. 

Many computer systems, when teach- 
ing the limit of their capacity, show other 



ing symptom 



lo the te 



The respon,s 

noying than a constant poor response. 

other results from the benchmark in od- 
dilion to the bald average response times, 
Useful figures include the mairima for 
various types of response, the mean de- 
viation, and the percentiles of responses 
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5t. BASIC is 


isuallyimplemente 


by an interpreter p 




, The user ca 










prefer 






see that it is 


a valid 


orm.Thisin 


plies 


Ihat BASIC ha 












language. 


Hor 


example, th 


10 PiUNT "HELLO" 




is synuctically (gr 




ticallyl correc 



Introduction 



HELLO, WHAT IS YOUR NAME? 
ANNA 

WHAT ARE YOU DOING " 
ANNA? 



J DOING TONIGHT 



lotice that the word INPUT ca 
e typed, promptijig the user to type 
jmething. As you can see, com] 
re only human! Also, you can se 
uisl of this propam is self-eiplai 




handled easily in BAS- 



If 














tons are pushed 


cal^ 
cul 


ulalo 
leth 
wil 


■ Here 
lake-ht 


a small program 
me pay of an emp 






senled 




V. 




s they a 


e in simple algebr 



" is used for multiplication, lo 
Lsion with the letter X, (Many 
still only display capital 

user has typed RUN, the fol- 



BASIC PAY THIS WEEK? 100 
HOURS OF OVERTIME? 10 
TAX ALLOWABLE DEDUCTIONS? 30 
YOUR NET PAY IS 128 

• This could foim the basis of a useful 



s and so on?) and the lad 
■e-RUN the program for 
For simplicitv, let us ignD 



When 



print HELLO o 



typewriter. 

"HELLO" 10 PRINT 
would not be accepted 



requii 



t of the 5 



BASIC program is 
meaning is fairly clear 



• Message? are enclosed in quoi 
if : appears alter a message, v 



le differences in BASIC dia 





w chart, 


which uses standard avmbois 








could re-design our program 




firstly, the program asked the 








employee's pav, lo slop Th 


s implies 








ue of this 




by a dia- 



mond s) 

In BASIC, the decision isachieved with 
the aid of an IF statement. The word IF 
is followed by the condition to be tested, 
the word THEN and the statement num- 
ber to go to if the condition is fulfilled. 
Not unnaturally, this is called a 'amdi- 
lianal go-In' , Also available are the words 
GO TO, which cause the program to 
)ump unconditionally to a specified line 



Introduction 



ed in iheir efficient und comp t 
If files are to he accessed f et 
they may be stored on c tl 
Floppy and hard disks pi d gr ■ 



BASIC also enables loops to be set up 
automatically usins the FOR . . . NEXT 
pair of statemenis. For example, if wc 
knew how many emplovees there should 
bem then this number (sav, N) can be 



■T—T"" 



Automatically, the program will loop ar- 
ound N times, printing the employee's 
number and pay. 

previously. So far, we could only change 



permanent than INPUT but less so than 




tv and lastc b 


the very important file storage. 


disk hardwar 


is much mo p n 


In BASIC a file is an ideal means of 






storing data that needs to be accessed 






from time to time, ami poss.blv updated. 
























files to be specified and there are special. 


Files of da 




sometimes complicated, ways ot using 


means of sto 




them within a program. Files are divided 






into racorri,-, much as a book is divided 


in the file, it 




into chapters. Within reason, any infor- 


with the aid 


f a special program called 


mation can be stored in a record. For es- 


an 'editor'. A 


good editor allows the user 



jusly input to AS. his num- 



ber. X, and his computed nel pav, N, by 


may have been typed with the word PUT 


wrilmg: 


in several places where LET ought to ap- 




pear. Without a decent editor, the user 




would haye to 'eyeball' the IDO Imes for 




each such error, correcting each one if 


Again, there are problems of dialect; 




some BASIC'S use PRINT instead. The 




hash mark # tells us (and the interpreter/ 


causes the automatic replacement of each 


compiler] that a file is to be used. This 


PUT, For instance: 






of AS, X and N in the next available re- 


CHANCE/PUT/LET/GIDO 




each type of computer, The above ex- 
ample refers to one particular editor. The 
G stands for Global replacement - in each 
of the lUO lines, possibly more than once 

Editor programs can have many other 



movement of Hoes from one place to 
renumbering of lines [e.g. a BASIC 



/, Ihe , 



:t file 



nd the 






they oi 

to store 

DATA ; 

companying READ. The READ stale 

sucks In the values, usually at the si; 

the program. For example. 



3l equal to 2, B to -8 and 
B and C were lo have 
only line 15 would need 



10 READ #1, P; AS, X, N 



sired. (See figure), This is a diiec 
ing and writing at any position in 



-,o that 

if one file is accidentally erased.' there is 
a back-up copv. The edited file can be 
processed by the interprelcr or compiler 
in just the same way as the original was 
input via the keyboard. Editors are al- 
ways supplied with larger computers but 
Ihey rarely come as 'standard' on an in- 
expensive small computer. Usually, edi- 
tor programs can be purchased lor the 

BASIC is not the only language, nor is 

available and the easiest lo iearn. One 
drawback lo Ihe language is its lack of 
'structure'. This means that it is not easy 
to tell, simply by eiamining a BASIC pro- 
gram, what it is supposed lo do. This 
might not be thought oi as a major fault 
but it does have the effect of leading to 
careless design. Programmers often begin 
at the beginning and slop at the end, 
cally analysing ■ 



It .the f 



mllei 



ualty 



Jiniques havE evolved Ihfll enable Ihe 
Dgrammer to break down the problem 
to smaller and smaller steps until, 
entuallv, he reaches the level of de- 
Jed coding. This Is called a 'top down' 
proach and the generic technique is re- 
fened lo as 'structured programming'. 



■oath is 



if the i 



natural language which was, 
? language in whkh the orig- 
n was posed! The most popu- 
? newer languages is Pascal, 
T the French mathematician 
al. If is a language rich In 
3 shown from the follDViring 



like BASIC which 
such as X or Gl; 
|3) the symbol 



Pascal gues far beyond the manipulado 
of numbers and letters. The programmt 
can define his own data particular to hj 



DAY: (MONDAY, TIIESDAY, WEDNES- 
DAY. THURSDAY. FRIDAY. SATUR- 
DAY. SUNDAY) 



d AGE, FARE and MILES. 
ially. just as in BASIC, ai 
i can be usfd. In Pascal, t 



olthe 



progran 



(CONST) and variables (VAR|, Hi 
must say which of the latter are in 
tegers (INT) and which an; decii 
(REAL). The list of constants is sim 
to the DATA statement in BASIC; 



but because of its richnesi 
Also, the selection of alternative actions pie as BASIC for the beginner, 
is neatly accomplished by the use of the less, moat experts believe that 
IF . , . THEN . . , ELSE statement. For BASIC in the microcomputer a 
example, we could follow the READ the next few years, 
(DAY) bv writing: 

Conclusion 
IF DAY = MONDAY THEN WRITE 

('THE START OF ANOTHER WEEK') Whichever language is use^ 

ELSE WRITE (7UST ANOTHER DAY') be sure that the program is r 



!legant language. 



liar 
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FORTH Series 



Gil Fiiiiey 



HIGH LEVEL LOWER CASE 



#83, 



■ Irmmnn fli thu Pofylichntc 0/ thi Simlfc Bank. 

I'lJ start this monlh with a listing for 
the lower-case programme in hyii 
leael FORTH and you see the simi- 
irity with the assembier listing of last 
lonth. The FORTH assembler has verv 
luch the idiom of FORTH itself. The 
'ord KB, which is defined on screen 
returns the ASC value of any key 
itil 'ESC is hit. when you break out 

■ loop. The word -> which ap- 

at the fool of Ihis screen causes Ihe 



in use, Ihe students measure the values 
of 100 electrical resistors of the same 
nominal value. They use a digital multi- 
meter for this. They Ihen enter the values 
t the keyboard of an Apple " 



peat 



and #84, has been previously added 
the dictionary of general-purpose won 
by mi/self, or else was supplied with tl 
original language. The whole programr 



le CASES programme le 

wsit until I've more Hm 
At the Polytechnic of th 
e run a foundation seme 

'e physicists, indjslrial b 



The 



and 'RE- 



te the r 



^n and variance. I 



SULTS' are self-explanatory and a 
ample is given of actual results obtained. 
These lead to some speculation. The sam- 
ple probably contained resistors from two 
separate production batches. A larger 
sample might have shown two clear 
groupings. There is no attempt made at 
this stage to teach programming or com- 
puter hardware. They know what the 



brackets, thus:- |VARIANCE| - to dislir 
guish them from words which define at 
tions. The word 'FORMULA' defines 
calculation which 'SIGMA' is to use rt 

variance. (VARIANCE) itself is a 32-b] 

2J to store it; and 2(lt, to letch if. If yoi 



device to then 
ium of keyboa 
FORTH for th 



ter to remove the led" 
;ry. The advantage at 




eryday tool in the laboratory with the aim 
of showing their usefulness and of taking 
away the aura of mystery which sur- 
rounds them. 1 show here an elementary 



rufil. This enables ir 



is defined to display 
: STATISTICS-GEN 93 
■STATISTICS-GEN' c 



which, V 



■ the 



I 'DOPE' 
lut the in- 

■- For the 
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'QUERY' cause 


the system to 




waiting for a keyboard entry which is 


then interpreled 


lefore carrying on 












evaluated by the 


«ord 








Screen #89 






This Is more 


r less self-explanatory. 


The array BIN 


jrresponds to ASSIGN 


and simply speci 


les the number of 




lore to a pardcul, 


r percentile. 




For instructio 




lave 








mean and Stan 






for an exponent 


1 distribution gene 
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by random nuir 


ers, the ptogramm 
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Minds and Machines 
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Douglas R. Hofstadter 
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BACH \ 



THE 

EXCELLENCE 
OF EGOTISM 



m 




}x very closely. For example, Ihere 



■rcpcrly foi 
e regress o 



when I shov, 
e defmiUons. 



r uf <ji,ms of itself. What 
ill become clearer shorl- 
Mime examples of recur- 



when yau postpone completing a ta; 
favour □( 3 simpler task, often of the s 
type. Here is a good eiample. An ex 



itches to B. Now 



rrible Muiak 
ine to placate 
case is if tl^e 



through II 

( are all rel. 
n the la 



■ 1950's 






IPL, one of the first languages for Artifi- 
cial Intelligence, Vou have already encou- 
ncred "push" and "pop" in the Dialogue. 
But I will spell things out anyway. To 
pusft means to suspend operations on the 
task you're currently working on, with- 
out forgetting where you are — and to 

the earlier task. To pop is the reverse— it 

and to resume operations esactly where 
you left off. one level higher. 

But how do you remember exactly 
where you were on each different level? 
The answer is. you store the relevant in- 
formation in a slack. So a stack is just a 
table telling you such things as (1) where 
you were in each unfirrished task (jargon: 

evanl facts 10 know were at the points of 
interrupHon [jargon: the "variable 
bindings"). When you pop back up lo 
resume some task, it is the stack which 
restores your context, so you don't feel 
lost. In the telephone-call example, the 
stack tell you who is waiting on each dif- 
ferent level, and where you were in the 

interrupted. 

"push", "pop", 



age of ca 



itack" i 






of spring undemealh 
the topmost tray at 
ore or less. So when 
the stack, it sinks 



imple from daily life, 
!o a news report on the 
it happens that they 
ime foreign correspon- 



implcy in Peafog, England," 



Sally has got b tape of 5ome lo 








inlerviewing someone, so afl 


■TS," 


Recursion 


NATE NOUN, .?o there is no way to 


gel Cadwallader, here on seen 






side of Peafog, where the gre 






than that, coming out merely with "milk" 


took place, and 1 m talking 






or "big red blue green Bneeies . But 




n. It may 




three of the pathways involve recuTsim 






struct a certain type of English noun 








looks as if something 15 being defined in 












rpnsmgly 










ADIECTTVE, and a NOUN, then we c»d. 


The answer is "ves, but bcnigrUy". 






















other possibilities, such as skipping the 


CY NOUN, and we hit that node. This 


each level is exlremelv differe 
from each other level. If the 


were all 


article, or repeating the adjective. Thus 


means that we commit to memory (viz. 
the slack) the location of that node inside 






blue green sneezes", etc. 


SENTENCE, we we'll know where to re- 




Every language has construchons wi 
involve slacks, though usually of a 
spectacular nature than German. 



Recursive Transition Netwnrks 



The syntactical st 
fords i ■ ■ 



y of 



describing recursive structures and 
cesses: the Recursive Traniilion NetivoTk 
(RTNj. An RTN is a diagram showing 

accomplish a particular task. Each path 
consists of a number of mdes, or little 
boxes with wonis in them, joined by arcs, 
or lines with arrows. The overall name 
for the RTN is written separately al the 
left, and the first and last nodes have the 
words begin and end in them. All the other 
nodes contain either very short explicit 
directions to perform, or else names of 
other RTN's. Each time you hit a node, 

it. or to jump to the RTN named inside 



When you hit the node NOUN, you 
are asking the unknown black bos called 
NOUN to fetch any noun for vou from 
its storehouse of nouns. This is known as 

minology. II means you temporarily give 
control to a pnia^im (here, NOUN| 
which (1) does its thing (produces a 
noun) and then {2) hands control back to 
you. In the alrave RTN, there are calls on 
three such procedures: ARTICLE, AD- 
lECTIVE, and NOUN. Now the RTN OR- 
NATE NOUN could Itself be called from 
some other KIN— for instance an RTN 
called SENTENCE. In this case, ORNATE 
NOUN would produce a phrase such as 
"the silly shampoo" and then return to 
the place inside SENTENCE from which 
it had been called, It is quite reminiscent 
of the way in which you resume where 



to the procedure FANCY NOUN, Now 
we must choose a pathway to take, in 
order to generate a FANCY NOUN. Sup- 
pose we choose the lower of the upper 



we spif out an ORNATE NOUN: "the 
nge basels"; a RELATIVE PRONOUN: 
at"; and now we are suddenly asked 
a FANCY NOUN. But we are in the 
Idle of FANCY NOUN! Yes. but re- 
Idle of one phone call when he got 



thei 



I news reports 

I'ever, despite calling this 



e !b, for FANCY NOUN. 



if nothing were unusual. 

We first write down in our stack the 
node we are at in the outer call on FAN- 
CY NOUN, so that we have a "return 
address"; then we jump to the beginning 
of FANCY NOUN as if nothing were un- 
usual. Now we have to choose a pathway 
again. For variety's sake, let's choose the 



Iwerpathwav ORNATE NOUN FROl'- 

1 )SlTIO\ FAMCV NOUN Thai means 

I 1 ,. ail ORMATE NOUN (say 

II Ln 1 PREPOSITION 



.-t tiRNATF NOUN Fir 



Lit the node END 



1 F-^NO NOUN ■ 




i eHmulaUng drawings af all Hme, M 
C Escher ( J«02-?2) was a master of drawing 
-sive fjguies - his weU-known patterns 

:aB«a that wind up back whetv they 
n tan be found widdy reproduced in 



Recursion 



"Bottoming Out" and Hetersrchies 



the need to make an infinite i 

Expanding a node is a little liki 
ing a letter in an acronym byVhe 
stands for. The 'COD" acronyi 
cursive but has the defect— or 




Esther's Drawing Hands where each of 
two procedures calls the other, but not 
itself. For example, we could have an 
RTN named CLAUSE, which calls FAN- 
CY NOUN whenever it needs an object 
for a transitive verb, and conversely, the 
upper path of FANCY NOUN could call 
RELATIVE PRONOUN and then 
CLAUSE whenever il wants a relative 
nple 



1, II is 



1 of the t 



f the Epim 
Needless to say, there can be a trio i 
procedures which call one another, cvi 
ically— and so on. There can be a who 
family of RTN's which are all tangled u| 
calling each other and themselves 111 



a sequence of man 


similar opera ti 




after another. 


of writing them al 




loop, which tells th 




a fixed set of ope 




back and perform 
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loop— the fue 


instructions to be . 




tually be complete 





lure in which there is n 
level", or "monitoi^', is 
(as distinguished from 
term is due, 1 believe 
Culloch, one of the fir 
and a reverent studen 
minds. 


single "highest 
ailed a Jictmirc/ri/ 
hierarchy). The 
to Warren Mc- 
t cybemeticists, 
of brains and 


tually be completelv fixed 
some predictable wav. 

An example is the most 
test for the primality of a 
N, in which you begin by 
N by 2. then by 3, 4, 5, e 
If N has survived all Ihes 


Expanding Nodes 




each step in the loop is sir 


One graphic way of thin 
is this. Whenever you a 


ing about RTN's 
re moving along 


thai the number of steps 
hence a loop of fixed leng 



calls on an RTN, you "expand" that 
node, which means to replace il bv a very 
small copy of the RTN il calls [see' Fig, 2], 
Then you proceed into the very sinall 



■ right place in the big one. 
imall one, you may wind 
ig even more miniature 
y expanding nodes only 



could never 
nality. There 

re two criteria for "aborHng" the loop; 

1) if some number divides N exactly, quit 

.-ith answer "NO"; (2) if N - ■ ' 

s a test divisor and N survive 

nswer "YES". 
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. concepts in aU of i 
puler science, and we shall devolc an 
enlite Chapler to it: "BlooP and FkwP 
and GluoP", 
Now loops may be nested inside each 



■,e that 



y. We ca 



le above-described test 
over and over starting with N = 1 and 
finishinR with N = 5000. So our progtam 
will have a "loop-the-loop" structure. 

tact they are deemed to bie good progtam- 
ming style. This kind of nested loop also 
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, perhaps displaced in pitch each new 
. For example, the last movcmcnls ol 
I the Frokoliev fifth piano-concorlo 
naninoff second symphony 



vnlling); "The Musical Offering is a fugue 
~i fugues, a Tangled Hieraa^hv like those 



ly by dif 



gea in which f,i 
B-ioops are play 
■rent groups of i 
t. The Prol-ofic 



sales go up; the Rachm. 
down. Take your pick, 

A more general notion than loop is tl- 
of siib'Diiliiie, or pTOcedurt. which we ha 
already discussed somewhat. The bai 
idea here is that a group of operations a 



iving c 



there 



organize 



!reby express very concis 



More often than not 
edure which will act variably, according 

ly se- stored in memory and selecting its ac- 
to be tions accordingly, or it can be explicitly 
mod- fed a list of parameters which guide lis 



^here.HoH dovoncia 
lumber of useful criteri 







depicting the starl of a tic-lac-toe g 
There is an art to figuring out ho 
avoid exploring every branch of a 
ahead tree out to its tip. In chess I 
people — not computers— sei 
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far better! In the early days ( 
chess, people used to estin 
would be ten years until a computer 
program) was world champion 
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iuch processes. 11 might 
seem that recursively defined sequences 
of that type possess some sort of inher- 
ently increasing complexity ol behaviour, 
so i>qt the further out you go. tfie less 
predictable they get. This kind of thought 
carried a little further suggests that suit- 
ablv complical 



ong f 



ough t. 
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etermined f 
of the defining properties of intelli- 
e? Instead of just considering pro- 
is composed of procedures which 



dmg them, improving them, general- 

>g them, fixing them, and so on? This 

of "tangled recursion" probably lies 
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Why the Sinclair ZX80 
is Britain's best selling 



Built: £99?5 
Kit:£l9J'5 



lisistheZXeo A really powerful, f un- 
ci lity computsr, matching or surpassing 
'" er personal compulers at several 
— ., : — .n lalCompLter 

Berictirn ark tests say It's fastei 
previous personal computers 

Programmed in BASIC-the wui 
mostpopularlangLiage-tfieZXao 

suitable for beginners — ' "- 

al Ike, A no response '" 




Powerful ttOM and 
BASIC Interpreter 

The 4K BASIC 
ROM Offers 
remarkable 
programming 
advantages 
lie Unique 



eg. comparison). 

* Upto26single dimension arrays 

* FOR/NEXT loops nested up to 26 
a( any length. 

f< BASICIanguagealsohandlestull 



Boo I Si 

expresslor 



* PEEKandPOKEer 
machine code Ini 

* High-resolution graphics 



ssofur 



length. 



Unique RAM 

The ZXaO's 1K-BYTE RAM is the 
equivalent of up to 4K BYTES in a 
conventional computer -typically storing 
100 lines of BASIC 

No other personal computer offers 
this unique combination of high capability 
andlowprlES. 



ZxaOmea 


little to you -don't worry 


They're all 


splamad in the specially 






zxao.Tht 


jook ma 1(63 learning eas 


e-cltingar 


1 enjoyable, and repress 


complete. 
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KItorbullt'lt'suptoyou 

In kit form, the ZX80 Is pleasantly sasy 
to assemble, using a tine-tipped soldering 
Iron. And you may already have asuitabis 
mains adaptor-600 mA at 9VDC nommal 
unregulated H not, seeiha coupon. 

complete with all necessary leads to 
connect toyour TV (colour or black and 
white) and cassette recortler Plug in and 
you're ready to go. (Built versions coma 
with mains adaptor.) 



I personal computer. 




Now available for the ZX80... 

New I6K-BYTE RAM pack 



long Before you can buy casaetle-Oi 
software using the full leK-BVTE RAM So 
keep an eye on th 

maga^ines-and brush up your ches 
perhaps! 

The RAM pack simply plugs inlo |i 
enisling eipansion port an the rear c 
ZX80. No wires, no soldering., 
"you don't nee 
power supply. You can only add nne RAM 
I6K-BYTES 
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grai>mable CDnlrols and TeWroni. 4010 
compatiBiliiy ISby tOcnaracWresDlulioti 
in alpha moOB on 2A line by 80 chafacler 
Qisplay 96 ASCII cliaraclers QisplayaOle 
Full QWERTY keyboard wild addilianal 14 

BO:[ing (unci ions Aad'es sable cursor RS 
232C and 20mA ourrer-l lonp mrerlaces «ilh 

■- . ■'■ ,. . r.,- ciaoo MB 

■ -^ ■■ JD DS30C10 lAPL), 
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mrnd" Plug -compatible replacement tor 

on keys RID/SID/DID pfogfammable Irom 
he keyboard Line irserl and delete keys. 

munoation selectable (rom keyboard RS 
23ZC printBi irlertaoe MS. flS 
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processor conlfollea Full edirmg. si. bigrt- 
ligW modes, line mserl and delete, wo 
panes ot memory. 96 character set In ad- 

graued with WordStar luncHons Is avallabia 
lor use wilh OS 1930 and DS 20OO (A) 

VDUs miAPL WonlstaO 
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12 inches/sec In addition, HP 9111A 

app aons n n " ac e g aphcs 
BSBhcsenry and menj ee on Use 
as abesoNkeys nerlaced h ugh HP 
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LEAR SIEGLER 

LEAR SIEGLER range of VDUs and matrix 
printers Including "Dumb Terminal" with ra- 
cenl enhancements, ADM-3A+, micropro- 
cessor baseo tT terminal with lull editing 
aciiHies AOM-45 "Smart Terminal- and 
310 ballistic printer SB. MB OEM 

MIC ROSEN SE 

enables Apple II 10 emulate a Tektronix 
401O Sanes Graptiics Terminal Employs 

approach and jses Appla's fiigh- resolution 
graphics No modit.cations to liost-rasidant 
prag-am recessary E2B0. PU. SS (Apple) 


and nndspay sc e=n enHanceme s 
sanflafl MB BS 


VCn new range ol mielligani terminals 
Vihich can be used as stand-alone dats- 
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Compoter Age can sell 

your pnxhict best 

Phone 

Vanessa Blackbim Kiddle 

01-9286394 
Ibr full advertising details 
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to 20% DISCOUNT 




AND OTHER EQUIPMENT AT 




DISCOUNT PRICES 




1 Drive Double Density 32K 


£1176 


2 Drive Double Density 32K 


£1348 


Additional RAM-16K 


£ 208 


Additional RAM -32K 


£ 316 


DecwrlterllLAieeOcps 


£875 


EibilDS1920VDU 


£ 652 


TelevideoTV19l!VDU 


£ 476 
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JOREPHANI EXPORTS 

JOREPHANI EXPORTS FIXOTAPE CAS- 
SETTE ACCESSORY "an answer Id the per- 




I wees Bu nG) 

IS FURN TUBE 



BRAND NEWs 



Exhibitions, Covnes, 
Events 



>r Systems, Z80000 



BIS APPUED SVSTEMS L1 

BIS APPLIED SYSTEMS LTL 
GRAM DESIGN TECHMIQUE 



jrse PRO- PROGRAMMERS 

'^^ptnpf COMMUNICATIONS S2 

MICATIONS 8! 20- 
t Exhibition Camre 



MB. BB (ELECTRONIC 



BUSl>4ESS EQUIPMENT 
ASSOCIATION 

BUSINESS EQUIPMENT TRADE A 
ATIO'^tonhcom\ng evens Biisineas 



ised by Tory Davies CammunicE 
MS, BB (COMMUNICATIONS! 



uBiness Show, Glasgow, 16-20 
ttingham Business Efficiancy Ex- 
:)ttingh3m. 2S-30 April, Newcas- 



Juhe. inlernalionai BusmesE S 
ham, 2(^-39 October; IBE 
Equipment E.mbition, CorH, 1 






Computers:thinking small? 

Cranfield School of Management is offering two new programmes in making the most effective use of recent 
advances in computer technology . Both programmes are geared lo the needs of managers who are not computer 
specialists but who wish to learn how small computers can contribute lo the suecessfulrunning of their business. 



The Minlamqiulcr Solutian (2 days) aims to help senior 
managers from oiganisalions of any siie assess the 
information processing needs of their oreanisadon (or 
fundion) and evaluate die potential usewlness of 
minieompulers and small business computeis in thisconteKI, 
The pTogramme also aids partidpants in managing the 
inlroduclion of a minicomputer into their businesses and in 

Elanning the day-to-day operation of the computer once il 
as been installed. 
Although the School ofManagemenl's own minicomputer is 
used for illustrative purposes, the programme material is 
designed to be independentof any particular supplier. 



Wf shall he ho 






have a tfiorougnjrounilint, ^ ^ 

concepts underlying the use of these management aids 
Participants will become familiar with the role of peiso 
compulmg in business, including nucio-computers and 
sharing bureaux, and will be able to assess their relevai 
the needsof their own organisations. 
The course is primarily designed for managers who wis 
use computers in the course of their work a.s managers 



CranlMd Schml of Msnagemenl. Cnnlkld. BrdfUrd MK430AI., 

iy: (0234) TSim. Tdeii: 82S072, 

Please send me further details of the Minlonipuler SohitkHiOlslnR Personal Con 

bi Managemcnl programme so thai I and my company may judge its relevance ti 
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=^^ School of I 
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MSS COMPUTER AND BUSINESS CON- 
TEH ANO BUSfJESt CON 



EUROPE SOFTWARE (ntamalranal Exhibi- Micr. 
nan o'ganised Dy DILIGENTIA o( Amster- Certr 
asm (publisliers of COMPUTABLE) -Dulch daliar 
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L NEWBURY HL NEWBURY ML. HEM 

Smart Micro-based 
Visual Display ^ 
- Terminals - 



perlire. 96 ISO/ASCII 

characiersei. Dualinierfa 
CCITTV24jrd;0/6arnA 
curreniloop. Selectable half or fi, 
duplex. Green phosphor non glare disph 



7000 




Matrix 

Printer 

priming ifwed 
CCITTV2«(RS23!) 


— V line or page. 




Prices from # 

£495 


1^ 

£46d 


Emulations: 

APL, DEC VTS2.ICL 7181 Horejwdl 
VIP 7006 ft 7250 


'tai,l^phg« 


^i^^ NEWBURY s.i,„„ds.„,c. 
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Mathematics and Nature 



Pholo-essay 



BASF 



The 

Logic of 
Imagination 




YOU DON'T NEED A 
MAGIC WAND TO 
SAVEi'^OOOONA 
MINICOMPUTER AND 
GAIN DATABASE 
FLEXIBILITY. 

JUST A MIRACLE. 

W oa ly riHigh 
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Discourse 



Brian Reffin Smith 
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It is said that when Cook (or whoev- 
er It was) discovered Australia (or 
wherever it was), one of the first 
animals his men encountered was a 
bounding, bouncing creature unlike any- 
thing they'd seen before. They kept ask- 
ing the natives what it was. 
'Kangaroo' ' . . ■" 



ir the 



1. Unf 



'Kangaroo' was simply ttie 
inhaWtants' way of saying 'pardon? 
'I don't understand/ 

This unoriginal story may serve a 
keynote for this month's piece: at lea; 
serves to remind us that the arbitrary 
morphisms we employ owe as muct 
gaffes and general hegemony and 
sense as anything else. 

The same thing can be referred i 




the slow end of the visible spectrum 'red', 






and another person names il as 'orange'. 






("I have transmitted (light) through col- 






oured mediums, and diversely terminat- 
ed It, and yet could never produce a new 

bally, we do.) 


ms^iMn^ 


Above is a picture, or rather a group of 


Umm 


vj: 


pictures. They are all 'of my Research 






Machines 3B0Z computer, its keyboard. 






tv monitor and cassette recorder. They 












lines don't necessarily join up; it's all a 






bit. you know, freehand and arty (though 






produced on a Calcomp plotter). 


And what atiout representations of 


So we need a tool, a cutting edge to 




'impossible' objects like Escher staircases, 




less 'normat'. and that two are greatly 


or, verballv, things in 'Alice Through the 


rounds, yet paradoxically feeds the more 


Looking Glass'? I'm not sure it matters 


sinister roots of. art and (yes) computing. 


sions, with fafie perspective). There is' 


what we examine: painting, equation. 


That tool, i argue (did you know that 


also a collapsed version, consisting mere- 
ly of a series of lines, virtually on top 0/ 


cash-flow problem or love-letter may be 


- thought I'd mention it) is a theory of 


thev are all anyway representations of 


representation, a way of looking at things 


They are all 'of my computer system, 
and someone might say that they repre- 
sent it. symbolize it or picture it. 


other things. 

But 1 want lo talk about this problem 


that will provide a clear indication of wh^ 
they are, what they are of. and thus will 
enable us to evaluate them and their as- 


simply because in art (and design) 1 think 


sociated practices and productions. 








the computer system, nor a description 


Why? because m art (as. less clearlv 


fact that this painting cost a million 


of it {though this is weaker), in the way 
that, for example, the symbolic represen- 


sometimes but surely still so, m 'life' and 




stuff) everything is now possible, all Is 






there; the merest gesture with charcoal. 


In case I'm getting confused here, let's 


puter, is a score or description for the 
drawing on the plotter. 

What does this mean - what, if any- 
thing, does it tell us about our ways of 


flame thrower or pretty laser is on colour 




slide, in the files of the Department of 


my computer to contain a symbolic rep- 


ies at the Polytechnic of East Cheam. 


resentation of an image, what is going 


on? Or is that too easy, or too hard? What 


making and acting upon representations 
of the wodd? 


Thus we are left with qualitative ques- 
tions, now there is no more science fic- 


I mean, suppose 1 hold a tepresenla- 


If 1 encode a picture of Leonardo's 
'Madonna with carnation' into a com- 




Hon of you m the computer. It could be 


but 'why?' Not even selecHon, but 


. . . what? ... a likeness?' A picture, or 


puter system, what exacdy is residing in 
the chips or on the tape or disk? 


direction' 

We know now that with art 01 liteia- 


a simulation? A model? 

"This painting is like the Mona Lisa". 



rV slams out of perspectiue 



hire or music (or, for God's sake, with 
general purpose wonder-machines 
named after the fruit of the garden of 
Eden) - we know thai the thing is not to 

'peoples' computer programs', but to iw 
revolutionary, or aware, or 'people'. 



Mona Lisa, nor a reproduction of a copy 
of it, or should il be her? 

"Here is a photograph of a man run- 
ning down a grassy slope". No - quite 
wrong. It is a photo of my mad Uncle 

E, JANtlABV :W 



indomness and fuzziness. So often we 
to things we can't yet gel Id 
ilh, by a willy-nilly, yes-and-no. 
jvc-ii-Doth ways 'method' of comput- 
ig. of representing and of living. 
Randomness deals with iincertainty 
ling membership or non-member- 
an entity in a non-fuzzv set. It 
discussed in terms of probability 




ANNOUNCE 




THE COMPUTER AGE ROOM 

at the National Microprocessor & 
Electronics Centre 

The Centre, situated in one of the most 
beautiful areas of London, near the Towei of 
London, is at the World Trade Centre, Eu- 
rope House, London El 9AA. It is a perman- 
ent exhibition and showcase for enterprising 
computer and electronics companies such 
^ NEWBEAR 

Jt MICRODATA *#, 

** RESEARCH MACHINES «* 

The Computer Age Room is now open and 
houses systems suitable for all applications. 



A Word Processor, 
Report Writer, 
Mailing System, 
Data Base Manager, 
anda 
Computer 
all for £1995 



Yes, we are offering all ihis widi our 
SERIES 5000 5''FloppyKiasesysiem 
forihe incredibly low price of £1995." 

Not only do you gel a powerful 
Z-80A system on the S-100 bus buill lo 
high quality standards by Industrial 
Microsysiems, one of the longtst-and 
best-established companies In the 
microcomputer industry.and 
supported by Kquinox, specialists in 
microcomputer? and multi-user 




and dual 5" double-density drives with 
the option of a third drive (or quad 
capacity drives in place of double- 
density) in the same cabinet. 
Additionally.iherc is the Turbocharger 
option providing both enhanced disc 
capacity,disc performance and 
diagnostics. And if even greater storage 
is required we can supply 8 " floppy 
drives and cartridge disc drives. 
A powerful system for the 
computer-user and system 
developer- and one with 
eventual access to OS/2000, 
the Industrial Microsysiems 
'working system. 
And for the office or 




Andjusllomakece 
get full use out of your system, 
nationwide field service suppon is 
available at amodest extra cost. 



SEriea !00D with MKB Dynamk RAM, 
dual S' doublE dcndly dnvea, CP/M 
Opcmdng System, WdtiIbUit, Mail-Mc 
and DauaiHT 






£19^ 



i^ 



IH You also get the 
■ popular CP/M 
" i)perating System 
i.trom Digital Research), 
1 2-slot bus for easy 
expansion,a Z-80ACPU for powerful 
performance,2 serial and one parallel 
mtcrfaces,64KBordynamicRAM 
with in-built error detection capability. 



inclutling as standard a 
powerful Word-Processing 
package (Wordsiar),a Mailing arel 
rlterwriting package (Mail-Merge) 
and the Oaiastar Data Base Manager. 
All these packages are widely accepted 
and professionally written by 
Micrcpro International. 

Being CP/M based,the system wiih 
suitable configuration will also run the 
business software ilevelt^ied by (for 
instance) Graffcom,Peachtrec, 

It will also run a wide range of 
languages- Basic,Cobol,Fonran, 
Pascal,APL,Algol,C.Lisp,and Forth 
and will support a wide range of add- 
on S-100 devices,such as floatingpoint 
processors, Prestel interfaces,speech 
synthesisers,digitisers and ploiters,e!c. 



Tc)evkl«i»12CVDU 

E]bil 19Z0X VDU with War 

keyboard 

OKI AUcnHne SO ptbatr 

ToiBi 810 150cpi primer 



FQUINOX 

COMPUTER SYSTEMS LIMITED 



Literature 



Book Review 



Lyn Antill 



JHIAIl 

byPnrrA&l. Published by PrEntice/HJlTl ntet- 
nahonfll. Price tSM paperback (5O0 pp.) 

Ihis book - 1 lEadi Coboi progratnmnc wilh The book itself a extremely well printed, Cobol pnigrain - which he builds on. He also 
adisBnctbias towards cpminercial goodprac- being properly typeset and not just a photo- demonstrates how to mmpUe it, and how to 

the lanmaEe but the way in which it is used The user wouid have no difficulty in findine style is sound and pragmatic. Most progiam- 
" ...L- . 1 J = n,^j,g teachers have tfleir own pet method- 



implementadDn of CoboL T^e author points had expected to see fUeran^iica 
out that the Environment Division differs from charts. Tfiis ii the program desi 






said will apply to any Cobol implementation, ing metlimis are used, each in their proper ' table pnxessine, handling different types of 



ibly tl^ was omitted b> 



IBM do not support a Codasyl 



flim to the beginner trying to work directly programming leads into an explanation of textbook, and will in fact be recommending it 
m tfiis book. fRis problem would not arise Cobol concepts, the way a piogram is put to- t" my students, even though we do not use 



id Cobol teM book is quite 






samples oi scraen dialogues which show f— ^ 



the CFIM (tm) operating system with which '™"g';' *?.' * glosMiy would have been very tro users have put up with shoddy, inade- 
!0 many micros !^ cur^ntly equipped. The helpfid as he was continuaUy seardimg round guate, and wmetimes even iiiaccurate 
aLthordaims that even a com'pSe SSvice will "^B^^f k M^ T ° " f^'l ^"^J^^""""" f™^ "'"">' "* 'f"^'/" """^ 



le ON/OFF s. 



'^ry g^»hil. ' """^ '"^ ^ '^' hl"put the ia^eTtSiE^a^tt^^a noI^"'Al- A' £8,95 it is a Nt espersive lor a popular 

Die only pre-requisite for a good under- though some sections start off by saying that paperback, but it is sh I marginally cheaper 
nding o! ifie^boA is that yon have a CPIM the\ arejrimarily for the e.pert il is very dif- ™ the average nanuJacH.rer's manual. As 



cause the s 



i-lien you an- attempting anything new, CP( appUcahons, Consequently, the authorhas not 

ll !•■ iliMf Ihjl Ihc' juljior has been at pains to this book will "help you find out fiom to do it. * /,„„„ ^„;,-/j fs „( (/„ Su^n, Bo„t PnJv/n-fimr, 
pui th.w i-.;.|ination5 across in terms that Alternatively, il will help you to tipforr the Umim 



CHALKWELL 
COMPUTER SERVKES 

72 RrSE PARK, 8ASILDON ESSEX 

Speciafists in Sharp Software for MZ8QK 
and PC3200 Systems 



SALES. 



■■(lnrAPnj/ITT.PI 



Memories 



2114-300ns ll(x4SRAM 

4n6-200ns lekxlDRAM 

2708-450ns IkxSEPROM 

2516-450ns 2l<x8EPR0M 

3716-45Dns 2kxeEPR0M 

2732450ns 4kx8EPROM 



STRUTT LTD. 

ELECTRONIC COMPONENT DISTRIBUTORS 

MANUFACTURERS & SUB CONTRACTORS 

to the ELECTRONIC INDUSTRY 



3c, BARLEY MARKET ST., 

TAVISTOCK. DEVON, ENGLAND, PL19 OJF. 

Tel: TAVISTOCK (08Z2) 5439/5548 Telex: 45263 



An APL Microcomputer really makes 
most sense of all! 



APL Superbrain Complete System I 

£1895 APL Mnemonics 
E2295 True APL Characters 

Support: 

90 day warranty on all equipment 

Full hardware and software maintenance 

APL conversion service Irom most standard languages 

On-Site consultancy 

APL training courses on advanced APL and APL techniques 

(in-house or off-site) 




MAPLE 8" 

DUAL FLOPPY 

SYSTEM from £2950 

Rental and Leasing Teims Avatlable 



APL Applications Software 



Tel: (0244) 46024 
I Itiii or write 

§» A P Ltd 

Limiini Chester CHS 5YZ 




and Industiy 



Activities 



British institute of Management 




EVENING PROGRAMMES 



An opporrunify to calch-up 

with Mini and Microcomputers for 

those whose lime is stretched 



Computer 
programming 
for 
managers 



A series of 4 three hour 
evening sessions inlroducirg 
Managers to BASIC 



I Small Business Systems 
I Enperl Uanagsmsnl Tjtors 
I Problem Solving Exercises 
I Privale Study 



London Business School 
Sussex Plai^ 
negents Park 
Lorxlon NW1 



COMPUTER PHOBIA 

A gentle cure 



MBp to onlv a few years ago, a man- 


It is well known that a business micro- 


II ager who showed anv interest in 


computer can now be bought for a few 


^# what the funrry lights on the com- 


thousand pounds. What is not fully ap- 


puter console meant, or actually under- 


preciated is that these small business sys- 


stood what "bytes' and tugs' referred to. 


tems can be used and even programmed 




by managers with little or no computer 


coUeagues. Computers were mysterious 


background to help them solve their own 


pieces 0/ machinery, to be discussed in 


problems. Most managers can be taught. 


vague phrases and hushed whispers. 




And no wonder, Ihey were controlled 


Admittedly, there will be those who will 




have little aptitude for programming and 


who were unable lo answer a layman's 


again there will be those who will devel- 


question in layman terms. Also Ihey were 


op excellent programs. But most people. 




including managers, will fall within the 


which Invested a vast amount of money 


middle range of the normal bell-shaped 


in such a complicated machine did not 


curve, and will be able lo program 




enough to solve some of their own 


erdrafl on it. In fad, before anyone got 


problems. 


his/her hands on a cumputer he or she 




had lo pass an aptitude test to prove that 


puler age, the firsi step is lo remove Ihe 




inhibitions caused bv 'computer phobia'. 


a chasm developed between the com- 


This is most easily done by allowing the 


puter initiate and the rest of Ihe world. 


jnanager to become fairly closely ac- 




quainted with a computer. It does not 


We should at this juncture point out in 


matter which computer is used, provided 


fairness to the data processing profession 


the computer language is high level 


that the early computers of the 50's and 


language. One of the best languages is 


60's were not only difficult and complei. 


called BASIC (which stands for Beginners 


but were also highlv unreliable and com- 




munication with them was by means of 


because it was especially developed for 


a computer language resembUng hiero- 


the layman. The Inihal steps are best tak- 




en in groups where small numbers of 


monly known as 'low level' languages. It 


managers, say three per group, tackle the 


ia not surprising that Ihe average man- 


problems they are presented with as a 


ager abandoned computers, due to fright. 


learn. There will, of course, be problems 


sometimes referred to as 'computer 


of confusion and frush-alion: but with a 


phobia'. By the beginning of the 70's, 




however, computers were developed 


ironed out and the experience can be sat- 


with easy-to-use 'high level' languages. 


isfying and even fun. These first encoun- 


A 'high level' language is a computer 


ters with a computer should be spread 


langu g hi h m E g!' h tvp 


r a period of time. This will allow the 


mm d h PRINT READ N 


unportanl detail lo be reasonably fully 


Pin- 


b orbed and reinforced with privale 




tudy. Of course, another important ele- 


la gu g be m mp rs 


m ni in this process of learning comput- 
mg is lo have the course business 
p blems oriented so that managers can 


th msel b m m m re ffi 
Cl drymhhpeBth 
tag mp ffcr 1 m 
p d 1 1. mplia d 
enough to have allowed most managers 
to ta& advantage of the enormous ben- 


situations. 
The effect of such training is remarka- 


ble, not so much in the immediate skiUs 


efils that could be derived- But by this 


acquired by the managers, but rather in 
the change of attitude towards compu- 
terisation. Once computer phobia' has 
been conquered the world of computers 
becomes accessible. ■ 


Ume 'computer phobia' had its roots bur- 


ied very deeply and managers just did 


was delegated to the specialist and the 


manager's feelings of inadequacy were 


. B^j^ml ^rmnsem^,, „«(, ,h. Buti^h In^lilul. 


compounded. 





We're making you an offer 

that'^ so good you'll ask: 

Where's the catch? 



There isn't one, so read on 




We are giving away our tape 

COMPUTERS FOR'THE BUSINESSMAN worth £9 when you subscribe 

to COMPUTER AGE or BUSINESS COMPUTING, 

That's the offer. No catch, No strings. 

If you have an interest m computers in business, then this tape 

will prove invaluable. 

The biggest obstacle to using a computer in business is the uncertainty 

and confusion that surrounds the subject. 

COMPUTERS FOR THE BUSINESSMAN goes a long way to giving you 

a concrete appreciation of the subiect. You will be able to 

talk intelligently to a salesman and set down your own requirements 

distinctly and rationally. Once you can do that, 

implementation is relatively easy. 

COMPUTERS FOR THE BUSINESSMAN is a learning tape you can 

listen to at home, driving to work or in the office. If computing had a 

Godfather, this would be an offer you couldn't refuse. 

Now complete the subscription order on page 97 of this magazine 

and receive your tape by return. 



We've made it 



A 31 5K Disk Unit to Plug Directly 
Sorcerer for only £599-00 Comph 




* ASK YOUR DEALER FOR A DEMONSTRATION 



LIVEPORT 



MZOb 




The ALTOS ACS 6000 range of business/ 
scientific micro computers creates a new 
"d in quality and realiability in high 



Hard Disk/Muiti User Systems 

The Wlncnester harddisk/iniilti usersysi 
are now available supporting up to 4 
amultansjus users and proi/iding a man 
CFf 58 Megabytes of hard disk data storag 
The systems are truly flexible and a 
expansion of the ALTOS floppy disk syste 

soil single be— ■ '~- — •--'■ ^- 






I l/Ose 



irallel pa 



• Highspeed (A MHz.) 



Availability 

Logitek carry deep shelf stocks of 

liard ware and compatible perlphe 




mM^ 



LOGITEK, EI.C. Electroriics Ltd. 



30 Kelvin Ave., 

Hlllir>gtor) Irxluslrial Estate. 

Glasgow G52 4LH 



Conlerence Facilities 




Hotels 



Veronica Kruger 



T day and n 
eable than n the computer 
preeenlations need lo be ' 
dlt!d not onlv to keep the at 
aud ences but also because 



utt 



Learning in Style 



the food like! Moat impa 
hotel fl«dble enough t. 
with the demands of the 



play makes Jack 
It other fadlilies 
swimming pool, 
- What's 



on hi 



dud en e Anyone under the age 
p obablv have done he r home vo 



icrience shows that the success 
rence is just as much dependent 
hotel attends lo small details as 
does to larger matters. 
This year, for instance, Ventek's three- 
ly conference was held in the confer- 
Heathrow Hotel, 



n the pss 



variablv had to pull 



I 



with style and excitement. While visits lo 
national trade exhibitions are made lo 
find out what competitors ate doing, the 

sures that Itey domestic personnel ate 
made fully aware of what is happening 

For Alan Watson of VeiiLek, their 3-day 
main 'user association' conference held 
every April is the highlight of the year. 

"I've been organising this event lor 


4uel one evening during which Bob 
Monkhouse was featured as the guest 

nation oi information, the company 


hcular plus 

Jim Oxbcrry of Inlbleih is the man re- 
sponsible for orsanising his company's 
computer language and training courses, 
which are attended by both foreign and 
local personnel. These ate ex homely 

word processing and work upwards - 
and involve several manufacturers, In- 


eveiv hotel in the UK capable of holding 
a ciinierence for between 2D0 - 31X1 
people," he explains, "In our case, loca- 

have a fair number of people coming 
from abroad, so we need to look for a 




s with Venn 


?k, the needs i>f Inlotech 


both sophisi 


:icated and specific. Five 




.t Bntish hotels simply 




lad the facilities to sup- 




f e^erCTSe Indeed, there 




nonv now But the atti- 




icilities are slowly chang- 






ish hotels, o 


f which the Heathrow is 



Our High Speed f 136 
cokimn 
Printer 




NORTHAMBER LTD 



V/idco Genie j^^ 

BRrTAINS- BEST BUY > i,,"' V 

IN PERSONAL COMPUTERS? -M^^C^ 









PAYROLL PLUS 



LAN DSLER SOFTWARE 

29A TOLWORTH PARK ROAD, 

SURBITON, SURREY. 

01-399 24767 



"THIS BOOK 
IS EXCELLENT" 

-CUVE SINCLAIR 




Available b/ Mai/ Order Only £6,95 pratBDnptp 
MELBOURNE HOUSE PUBLISHERS 



Office of Tfie Future 



Ergonomics 



THE THIRD FACTOR 



This edited ivrsian of a brillianl hrxhiirc 
hy the Suiedish Compani/ Datasaab, rs 
presented as an aid to planners of the 



'H tended lu 
n Ihc Dlhcr 



;, lechnical matters 



will fully apprecial 

So, this brochvir 
of you who are tfr 



eople to the greatest 



The word used for this approach 



-king 



broadest sense have to be completely re- 
thought from the very beginning 

We say that the work environment is 
the third factor. Price and performance 
are the other two. We do not wish to 
rank them. They are all important and 



trengths, capabili 



liould al 
chased. Given the re 



,eght w 



n bod\ and the 



icing pur 



In 197ft Skandia the large Swedish in- 
surame Lompani Larned oul a survey 
amonR Lompulcr operators. In order lo 
detetmme the d scomlort they experi- 



jnd work environment. Similar 

by other companies and organi- 

the world produced sim- 




checked over. IL doesn't cost a great deal 




to the lighting in the room. 


condidons. 


Ergonomics 


Conliasl mprojf™™! 






If lower overhead lighting does not pro- 


CortainB and position 




vide sufficient conti^ast improvement the 


Put up oittams or blinds in front of the 






windows. Posihon the workslalions so 






the windows are not in the fidd ol^ vision. 




tedasstandaid. 


or so Ihey do not cause reflections in Ihe 






table or on the screens. 




Kc/!n-f,™ fm- 


Darker walb 




should preferablv be anti-reflection treat- 
ed. If the screencan also be individually 
angled/positioned by the user, reflections 
and mirror images can easily be 
ehminalcd. 


Cut the capacity of the wall to lefled light 




by painting them a darker colour than 
twiraial with a matt finish. Then the con- 
trast between tt\e walls and the soeen 




will not be so sharp. 






Anli-reflecHon screens 




Satisfaction i Security 


lights, to eliminate dazzling direct lumi- 




Ti-ml„r,l 


nous flux. Cut the intensity oi the over- 
head lighting to around 300 lux. This is 
about half of what is normal. 








"h^ hd ?"'^.'*"^ ''h^th'^^' "™'"^'"'™^ 






It is also a malter of satisfaction and se- 






curity. Some people like to work reason- 


Then proiidc each workstation with ad- 
lustable lishtinfi. So thai each operator 




ably isolalcd. For others, this is 


erent colours vanes. Yellow, wilh a 


flbsolulely essential owing to the nature 
of their work. Some people work better 




endency towards green, is the optima 


together wilh other people in groups and 


her own needs. In addiHon. older people 






require more light than young ones. A 






40-year old needs twice as much as a 20- 


Backgtouiid colour 


"territory" theextentof whichcannol be 


year old, and a person of 60 needs five 
oraix times as much. 


The teil on the screen should nol contras 


reduced. 




DO sharply with Ihe background colour 


11 must be possible lo adapt a lerminal 
svstem fo these desires and needs. It 
should be possible for the user lo decide 




Yellow-brown provides a resl/ul contrast 






on Ihe position of Ihe workslations in Ihe 


conditions if it is nol lo tire. So the lu- 




room and of the units on Ihe table, other- 


minance of the table surface is important. 
The luminance rado between the input- 
data documents and the surrounding ta- 


The symbols on Ihe screen should be sta 


wise the systeto does not satisfy the con- 
ditions that can reasonably be placed on 


lie and properly focussed to provide ab 




ble lop should be 3:1, which corresponds 


olule definition, which is essential if the 




lo while paper on an oak table. The same 
luminance ratio applies lo the table/ter- 


text is 10 be read with the minimum o 
Effort, 


People select the temperature 






room should be right (or die work being 






performed there. For office work 20'- 


When specifying the condiHons for a 




22X is suitable. Then each individual can 


best conditions for the eyes, the three 


1 should be possible to adjust the inten- 
ilV of the levl so Ihat it can be adapled 


regulate his own temperature by wearing 


main demands should be for; 






• individual adjustabilily 














• free of reflections. 


M^ 


^ 


^^^^H 


body temperature rises. Ihe heartbeat 
quickens and you get tired and listless. 










Lei (he imIwidMl decdi 


^EZ 


/ 


_^^^^^^m 


This happens when Ihe premises are bad- 


^Hr/i/ 






Regard the terminal screen and the con- 


^m ' 


^^^^^^H 


more evidenl if several heal -gen era ting 


lole as highly individual working imple- 


^^Li — 












eating Ihe computer and similar equip- 


himself what is the best working position 






ment away from each olhcr can be one 


90 that Ihe text can be read without 






discomfort. 








he 'oOs and cores vanes. The ye»tow 


Stress, tor Goad and Evil 




wavBlenglhs, with a tendency towards 




The svmbols on the screen are builf up 




stress - in just the right amounts 


ih7vThodd'b'e'™en"'al7eill'letle^sTnd 


^aa^^^e^^^H 




digiis. 


^^S^mBsMIim 


10 another. If we are exposed to changes 


Cdour iij ii/mbab 


l^"™™™™*"^ 


in our circumstances this equilibrium is 
disturbed and we can experience stress. 


The symbols on the screen should be the 


a mafrin Too caa'ss a matrix means 


Some people ate more susceptible lo such 


lighl colour. The eye's sensitivity to dif- 




sMic 


ult to read 


stress than others. Some can lake it belter 



Iiin others and hsic i hiRher 



Ergonomics 



lighting condilions com 
the working ptisitions 
What is the nature of Ihi 
the handlins o/ documents, 
the console and reading the 



Nu t 






o that the load on the hind- ^1"^"'^'^ '"We fjeight is hrsi 



_ _ egadni 

pr I nged 1 sh r, ."=— . „ 

Among the to nn ^^^^^, 

oTa hll'^ anT^inB to''do^mor!!°than"we VIOttint poSltlDDE. Everybody S OWn 

can really cope with private GOncern 

Bui (here is more to stress than pres- 
sure. For example, having lo wail loo '"^ '''"'" 

long for various events around us, such The chair has a reallv centra] funclioi 

as a reply from a computer terminal. An- a workstation. It petin 

olhei typL-al situahon 15 having a queue ----- 

m troni Lit >',^Li which 15 too long, and quarters is minimised. The seat and the [f the height of the tabletop can be ad- 

everybo. \' is eipectini; ar answer from backresi should make possible a tension- justed you should start with the floor as 

vi>u. U1U vourseit iiaie lo wait lor the free and restful position, and permit vari- Ihe support and adjust the chair as de- 

«l»c'h" always take^bn ^er"than"norm"t ^^""^ '" ""^ ^'^^'"^ position, It should be scribed in the precedinfi .-^L-ction Then the 

time, Simplv wait. And wail. And if the 
answer time varies widelv from one time 
to the next this also causi!s stress. 
Irritation, impaHenee and anger 
produce sWess symptoms; among 
a rise in the blood pressure, ini 

tension in the neck and shoulder: 

Fear in Ihe face ofdmiige 

We feel completely alienated, full 

can't imagine the horrible consequence; 

A change in the content of the job, for 
example through the introduction of data 



Tl:e loh musl nol be impoivriihal 

It is important for the dedsion-maker; 



drid shmul.ition that peopli 
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Tiredness is another symplon with many, 

feel tired at or from their work. Most 

physical causes - vitamin defiricncy or 

Itself, The first possible cause can l>e 
checked medically, while the second is 
much more difficult to identify. Are the 




heighl of Ihe tablelop should be adjusled tammm^^^^^^^^^^ 
so .ha. the elbow forms a righ. .ngle. ErgOHOmiCS 
wi.h .he forearm parallel lo the top of the ^^^^^^^^^^^^^^ 
tablt. In this position there is good free- 
dom of mm'emenl and the least load on Eifmpmenl shoulii he individiuiiiv 
the muscles. If, on .he other hand, the pusifionaWe 
heigh, of the table is fixed star, from tha. , j , t. ■ t i- i 
and adjus. .he chair height so .he arms '" °l^f''° °^^'" ' fV""'"""' 
are correctly posi.ioned Then use sn ad- p,"^''"''^" fj, li^'HS"!"! -. 
lustable foo.res. which suits the length of !,..,;^„^:„„ „ „ 
the opicrator's leg. The footrest should be 
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)r the I 



■ a spac 



II the u 
the individual I 



no. placed lo 
: load 
in give I 
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le placing ol 
ure of the - 



varv and the routines may vary. Different 
Tical, ie. not indiiiduais have differing needs, not 
Hon. Bending least in view o( the fact tha. some people 
i on the spine are left-handed and others righ.-ha ' ' 
Workstations where wnHng anc 




inch as handling papers, may also be best 
nerformed if the various surfaces of the 
able are a. different heigh.s. There are 



Work which involves comparing docu- 
men.s and the text on the screen needs 



Tenninal Tables and Other Tables 

When a workstation is Iwing designed 



should be shidied before a suitable work- 
station design is settled. For some sorts 
of frequentlv found works.a.ions there is 
plent\ ot experience lo learn from, while 
completclv new situations require special 



Speuallv designed terminal 


tables are 




ables. The 


table surface should be large e 




not too big. and ol a colour w 










table sur- 


faces should be laid out lo s 




minal units and the rea 


. of the 


operators. The table height 


shiHild be 


readily adjustable for individi 






should be 






equipment can be built into th 


B table top 



sections of the .able should b 



Tns completely purpose 
'e needed, for example 
lis in banks. In Ihesi 



nade right from the 
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Organize your Working SurfaEe 
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Then ci 
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. Finally, and b 



1v^^°Th"'^^ O/len-iiaed units dosEst 

i be- All fhe ftequently used units should be 

absolulely placed in the area that the arms can reach 

muispensduie. with the elbows remaining close to the 

Where all these things go is a matter t«dy. This is called the close area, 
for the individual lo decide in the light of 



Canlrol of Ihe operalar's u 
In recording input dati 



longings 




gonumic standards can be alio 
the target should always be the 

equipped in this way can serv 
bincd purpose. 


wed. Bui 

wsl poss- 

can be 

rkslation 


The Hands do Ihe Work 




The position and movemeni 
hands and fingers are of great in- 
fer the design of workslatibns 
soles. It is Ihnjugh the fingertip 
operator has contact with Ihe c 


oi the 

thai Ihe 
o be fed 


SIraigtil tc[orilii:g a Hie Imigliesl 




The sb-flight recording oi dal. 
acquisition - is generally reg 
highly intensive Aork- In such c 


- data 
rded as 
sescon- 
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FROM £480 



NASCOM-2 

MEMOHV*eK^4lc>o»nGASICa?KNAS S'SI 
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INTERFACE COMPONENTS LTD. 
O AKFIELD CORNER, SYCAMORE ROAD, AMER5H AM, BUCKS HP6 E5U 

TELEPHONE: 02403 22307. TELEX 837788 
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fingernail, while Ihe layout of the console 


DoLumert handling must also be per 


^.hould be lampact so as to reduce hand 








If the keyi are ilightiv concave they 




feel good even al different angles. 


tns should be kepi free and symmclri- 


Some keys should be more concave 








- F and J. On a numerical console ihc ■'5" 






ffsrenl functions 


his hands are correctly posilioned. 



For other functions, eg. seeking errors 
the workstation is used in a quite differ- 
ent way. Often the material m ' ■ 






n the 




input is often atphanumericallv oriented. 
For the most part the operator sits with 
his/her hands in the typewriting position 

and with the console directiv in front of console <?i ii-e Da'^sdao S^-r'^ ■(- 
him/her. Even so, flexibility is still im- 
portant; to retain the ability to change the ^ , , ,,,,,,,,-,,„„ 
positions of the units from one occasion * ' 

to the next. The console should not be too steeply 

incUned as this means the wrists will be 
Warkslalions with (ess /rsjurni lash too bent. 

Workstations which are infreouently ^ 1'!^''' inclination means that the 

used or which are used by ^veral ope- ""■'' '''^'^"' ""^ "' ''^-V' "" ^^ "^'^^^ 
ators, can be designed for standing worl 
which makes a worthwhile change froi 
all the sitting as far as the operator's bac 

enquiry terminals. 



leighl of the console, as this determines 
he angle of the wrisl. In some worksla- 
ions the console should be sunk into the 



comfortably and that only a slight t 



Aiterawaitofafew 


semnds the d 




read on Ihe sc 


printer. The placin 


.11 Lh,. ainio 


longer has the -,im. 
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itional type- The console sh 
15 the short- sHnjcled with 
ctional keys pletely 



Muscles love Movemsnl 





ipulses. The volume of sc 



few deep breaths. Stretth y 



and then. 



flv, have Ihe right work- Take b 
leifiht, wilh the equipment and do- relaiaaon mi 
;nts placed for the minimum of Why not have o icgma. ji.ugiaiiuiie ui 



harmful than regular noise, and high-frc- 

fhan low-frcqucncv noise. Weak sounda 
can also be experienced as noise, Take, 
for example, Ihe sound of a dripping lap 






lard and fast 



is diffia 



dahne a dynamic palt 



of liody and mind. 
Sound S Noise 



Teiminals and computers make noise. More 



, , ■ Nevertheless, people find it diffimll to 

ei'ii5c5 ^^^^j^ .^ g completely silent room. But 

Whatever way we sit it will still do the """' " *•"""■ there aren't many of those around, except 

body no good. The blood circulation re- Sound is energy in the form of wave periiaps in the controlled tesi environ- 

quires stimulation. The brain and the movements in the air which spread out menl. Background sound must enist, and 

muscles need fresh oxygen, and we get from the source of the sound to our ears. does. It comes from eslemal sounds, the 




Ergonomics 



L top of ali this, with computers 
nals coming into the office, they 
V sounds. The sound of keys 
ires,sed, fans and printers, [t is 
■ to limit these sounds right at 
t. And it should be possible to 



The keys on the consoles should func 
n quietly. But the console should no 
•\ completely dead. Otherwise Iht 
(in fails to register the right feedback 



signal, 



le other » 

■f the 



ment should be such that it 
in a normal office environment. The noise 
levels must be kept within acceptable lim- 
its. Alternatively, some units can be 
placed in a separate room, behind sound- 

If you and your colleagues are dis- 
turbed by the noise in your office you 
should engage a consultant with the ap- 
propriate measuring instruments to pro- 
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VIDEO VECTOR DYNAMICS LTD 

39 Hope St., Glasgow G2 6AE; 

Telephone 041-226-3481/2 



WE SELL SOLUTIONS h. 



INSTRUMENTATION/CONTROL \ 



PRICE UST 




HARDWARE 




North Slar Horizon 64K, 

2 Quad Capacity drives 
TVI-912C VDU 
Anadex DP8000 Printer 
Anadex DP9500 
NEC Spinwnter daisv^hee! printer 

(RO) 


£2360 
E 595 
£ 525 
£ 895 

£1775 


SOFTWARE 




All Digital Research. Microsoft, Micr 
software supplied -call for prices. 


Pro etc. 


PACKAGES 




FASTLIB MSP9500 
GLIB 


C 495 
£ 500 


SPECIAL OFFERS 




Word processor - 

64K. Quad capacity drives Horizon with 
TVI-912 and NEC Spinwriter complete with 
CP/M2 and MicroPro Wordstar 

ONLY £4730 


■MemTech APU boards ~ limited 
available going-cheap. 


numbers 


STOP PRESS: Our own d8K dynamic BAM 
board now available at a price of C300. Full 
IEEE S-100, Z-80 refreshed, bank selectable, 
200ris access time lequiv. to 5 MHz) - de- 


•NEW OLYMPIA Daisywheel Printe 


ROE850 




KSB£99a 



ARRAY Processing from Silicon Glen on the 
West Coast of Scotland 



IB which repJHCBS Microsoft's FORLIB By calls to I ho VP-950O in addiiiar In | 
H, ACQS, SINH. COSH, NINT & BAN), custom addilions lo VPLIB and full r 

0QloraVP-960D.2,lhroughf:3,400rDrIlieVP-950O.BandLjplnf5,a00forlhe 
mputei systems m oui MA/P range include Ihe MVP-950a 16 based an B e4K 



Decision-making 



COPE 



Martin Hewitt & Tim Smithin 




company with their saw- purchasing o 
□sions - "to help a local government d 
partment develop strategic plans - • 



Cognitive mapping 

The heart of our 
COPE software is a i 



Managing with Computers 



AH 



Thi 



the office typewrilei 

managers making (he best ose i 
■-- computerisation of office 









storage device and 'number cruncher'. 

proved effective and have introduced sig- 
nificant cost savings, are they the only 
things that modem software can do7 

Many of the problems that managers 
face today are more messy than the fam- 
iliar applications might imply. They often 
involve complex judgements and careful 



suggesi 



It then 



arefuUy and system- 



might o 



to do unaided. In the i 
pencil and paper can be a big help in 
doing a long division sum, a cogniUve 
map can be an aid to setting out the is- 
sues and problems more clearly and ex- 
plicitly. This allows the possible 
implications and consequences of a de- 
cision to be examined. No doubt, when 
facing a complex, worrying decision we 

ords of the poel 
■■Mil mind is not 

„tfer from an excess 



Duld a 



echo the 



Stephen Spender thai 
dear, my ieiU is weak. I 
o//ffras.'. . ." 
flow useful it would be if we had a way 
of freeing our minds of some of this jum- 
ble and examining it more thoroughly. 



might fa 






silhng of opinion. The manager does not 

this type of decision. Can the office's la- 
test tool, the computer, be of any use in 
this arena? 

In this article we describe how our re- 
search group at Bath have developed an 
approach to helping managers which is 
designed to assist them with the more 
complex, messy problems. This involves 
unique computet software called COPE 
(Cognitive Policy Evaluation) which runs 
on a mini computet; a smaller version is 
being developed for micro's. It offers the 
manager a way of describing his prob- 



Ttus is demonstrated by our being able 
to use this approach and the software in 
1 variety of organizations, and for a wide 
range of purposes. For example - 'to 



Sup- 
pose a small firm has decided that com- 
puterisation is worthwhile. A further 
choice they might face is whether they 
should opt for the newer and cheaper 
technology of a micro, or the larger mini 
computer system. Gearly this " ' 
pend loth on a careful technical appraisal 
•ing othi ■ ■■ 



suppo 



t the 



■. The 



e of the 



jy the c 



gram {Figure 1] indi 

chains of thought 

volved in thinking 

They are taken from some work we have 

done in assisting a partner in a small firm 

The prol 



• Purchase a jnini rather I, 

• Purchase a mini mlfcr i 



luinframe 

;i5 sort ot represenlation gives a bellei 
?1 for the mlended meantng and the 
ssibilides that the individual sees in the 
uadon. The relationships between con- 



COPE 

go along. Once ideas have been dumped 
out in this way they are more readily 
available for recollection and 
consideration. 

quently been extended and elaborated. 
For enainple, in this case the concept "I 



■. Of CI 






isfora 






. intended to express the beliefs that - 
micro's are new leehnology" may lead 
1 "unknown bugs"; and conversely, that 
mini's are established systems" may 



might be done to p. 
Bill tn change his mind and buy a tnini 
and what consequences might resul 
from going against Bill's wishes. It alsi 
became dear that the potential problem 
associated with micro's needed to h 
refully investigated. 



to use his cognitive map, it must repre- 
sent the world as he believes it to be. This 
can then be the starting point for discov- 
ering errors, finding better ways of doing 
things, improving decisions, and devel- 
oping beliefs. 

Many situations are less clear-oit than 
the one discussed here, and in practice 
cognitive maps are much larger than the 
one shown in figure 1, Commonly they 
contain 300 - 4ai concepts and 500 or 
■ ■ 'lips. When they reach this 






Purchase a 



. pwrcJiasi 



suggests that "Sill will press for a micro" 
tnay lead to "purchase a micro," 

In the cognitive map we attempt where 
possible to keep to the phrases and words 
used by the person whose map it is, rath- 

The map and the process of building it 
by making ideas explicit is an important 
part of thinking through the issue in a 
new way and recording the ideas as we 



'the Starting point for 

discovering errors, finding 

better ways of doing 

things, improving 

decisions, and developing 

beliefs. ' 



This picture captures both potentially 
quantifiable aspects of a problem, and 
belief, opinion and internal politics that 
might be involved in a decision, it thus 
captures a richness and authenticity 
which a purelv quantitative model does 
not possess. It i 






Gradually this may be eipanded by 
talking around various aspects of the 
problem. As the data is fed in it, it is 
checked for iiccuracy and frequently re- 
ferred to, and this often stimulates fur- 
ther thought. 



3t the I 



right o 



p the 



rong, I 



nager 



suf- 




ficient data, he can rrp/ure the 
quences of a decision for all other things 
that matter to him in his model; this is a 
Trace- He can also look for connections 
between particular concepts (Routes); 
select key concepts and see which other 
concepts are linked to Ihem (Automatic 
grouping); explore the map for feedback 
loops (vicious circles in his chain of think- 
ing); collect together all concepts i 



earch); 
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closely (sub-Byslems); and many i 

do it, since through the COPE n 

mands and then set these to run i 
night (ideal for a busy manager). 

Th8 prabJBmi o1 i 



id difficult to 
use. Such problems vary from unfamil- 
iarity with a keyboard to difficulty with 
the formal or rules of a software package. 
In programming COPE we have attempt- 
ed 10 overcome some of these problems 
and make the model more useful and 
useable to the decision maker. 

This means thai the design for COPE 
specified: •little 'typing in' as possible; 
•acceptance of any ii ' ' 



overy from n 



■■my , 



i[ Thti5 Ihe simple commands can 
built up by the experienced user 

available a powerful sel of analytic ai 
To achieve these aims COPE runs 



nand • 



the 



"COPE>" the user may type any of the 
COPE commands. Commands are up to 
i letters and can be combined to iorm 
more complex instmctions. The system 

mands and potentially dangerous in- 
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de can b 
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ved instantly 






n be gradually 
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hecked a 


nd CO 
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COPE 



But keyboards arc often awkward tc 
work with. Our recent developmentf 
have therefore included the use of a 
Graphics terminal (DECGT41). to display 



With the graphics terminal in opera- 
tion, all commands can be initiated with 
a light pen, by pointing at a menu of 
commands and then the desired concept. 
The keyboard becomes redundant for ex- 
pl g th map. To back-up the graphics 
ha lugh-quahty printer (Diablo) 

f d g d right and left printhead 
p id la g r maps than the smaller 



nany, it 



than 



IS of cc 



re digest 



■ output 



/ concepts 
added or changed, so that eventually the 
model more closely represents the deci- 
sion-maker's thinking around his 



systems. In this way, these exdting tech- 
niques for using the model and produc- 
ing understandable output, are now 



We have found that the presentation of 
a map in the picture form helps most 
people visualize their model much more 
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Micro's are rmw 
. mini's well 



Exploring and getting information out 
□f the model is much improved, but 
building it can still be a problem: typing 
in "1 =" etc, can be off-putting. We have 
partly improved this by adding an auto- 
matic numbering facility; but more is 
needed. We are currently producing a 
version of COPE which enables the user 
to think about and build up his model in 
an even less constrained way, by con- 
only respond to questions and enter 
phrases, if we can generate this kind of 
relationship between man and machine, 
then we have gone some way to fulfilling 
our aims for friendly and relevant 



or many different 
nany adherents in 



ilities rely on moderately well 



do what you wanted, or something for 
which you spend days reading the man- 
ual and still gel nowhere. We hope that 

being represented by the model, and can 
simply and straight tforwardly explore, 

recourse to manuals or expert advisors. 



have available in some quantity. We seek 
to find new ways of analysing problems 

thinking around an issue. We feel thai 

industrial world. 

Gut as well as making models them- 
selves more real to the user, we hope to 
remove the computer entirely from the 
' Ihe manager. Many 
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THAT FIRST COMPUTER 

Partn 
Let Suppliers Know What You Want 



I about computers and dending io 
invest in one diflicult then the 
tage ot actually ^elSLlmg the right 5>s- 
;m inr you can be seemingly impossible, 
■here are literally hundreds of suppliers 

■ty of computers ranging from small 
.esk-top micros to relatively large and 

iitli a range af applications software, Bui 
'hich would be tlie right one for you? 
low do yau 'home-in' on those suppliers 
<Kd could offer voo a suitable system for 



tan possibly do a hard sell of tuo 1 bone 


How ta a pproaiih suppilars 


steaks that he happens to have left Un 
fortunatelv since vou hadn t told him 


The best nefh id and the one which pro- 


thai V lu iiantcd a Sjnda ( nl 1 feed 






most suife bk 'Wem (or you is to pre- 




pare a ten ier douument and to submit it 




ti. a tar fully selected short list of 




up pliers 




Th^ tender document ivill be a state- 


three special belts and nhistles and an 


ment ->t V lur dila pnies infe require- 
ments and 1 su h sh uld provide 
prospech\e ippliers i^ Ih an • insight 


i^anl 


business and • the appli it on t is hoped 


Unless you ha\e set doivn clearly and 


to Lomputensi , together with their relat- 
ed volumes an d frequencies. 11 also pro- 




vou can neither eipect him to offer a suit- 


vides an opp orlunity to • guide the 


able system nor assess the suitability of 


suppliers as to the format and detailed 


his system vou rscll. 


content of thei;- resulting proposals. A 


LikL—^. -■ ■i..-l„.,l, i,f ^skins 


suRcosted forma t for the document is as 

follows: 


l^!,ma.',',,-',^,.|.'t. ,-,\'.|V,'''rwtlv™he 


■ InlroducHon 






ues of processing and storage, and hence 


■ Suppliers' Prop, isals 


the same shape and size of system. In 


■ Appendices 




Series 



This 5£ 



IS the ■ 



and espbins esacUy why a compute:,- sys- 
tem is being SDughl. It should also, give 

ing the • nature of your business, 
• where you are. • Ihe size of opei^lion, 
including turnover, and • antiiipated 
Srowth rates in terms of complexi ly and 

example, an indication thai only on-line 
enquiry is needed rather Ihan a fully in- 
tcractu'e on-line svstem could be provid- 
ed. Although this will become .apparent 
later in the report, it is well wori h setting 

It IS also worth indicating wh lat sort of 
supplier arrangement is sough 1; such as 
- single contract for both hanlivate and 
software even though more than one 



CDmputsr AppllcatlDru 

This is the detailed section d escribing Ihe 
requirements of racJi of t he proposed 

relate to the Appendices 'Afhich contain 
the volumes and ft-equend ,es, and so the 



jld also mention the proposed 
nplementation of the appi ca 
lat the most important app 
3u comes first on the list, and 
e which the supplier or sup 



The appendices contain all the J.'Mifi of 
volumes for each application. This in- 
uo ves both f equen es fp o cssngand 

The f equencie o e u h ems a 
numbe of o de dav numbe of n 



Supplier!' Propnssl 

Following the description of 
provide i/oii with "in th. 



I givmg 
it supphe 



section should ideally list out the 
igs that cover the groupings of n 
formation you need in suppliers' propos 
ais, and a retjuest to adhere to the orde 
staled so as to make layout standard and 



o k bj n e o de 



• Introduction and Summary 
■ Recommended Equipment 



at you Selecting Praspei:tive Suppliers 

Having prepared vour tender docu- 
-nt you now need to draw up a short- 
■ of suppliers to whom it should he 
It with a request for proposals. There 
i,no quick and easy way of doing this, 

itial criteria and then narrow the 

down by applying these to the var- 
suppiiers. Some useful sample cri- 




COMPUTERS 




A complete range of professional floppy disc products 

from the industry leaders.... compatible with 

TRS 80, Superbrain, Ohio, SWTP, North Star Horizon, 

Zenith, Cromemco etc. 



You can now buy the entire range of Tandon Magnetics 
high quality, market leading, mini flexible disc drives direct 
from the exclusive U.K. Distributor, 
Tandon drives areavailableaseltherthe OEM product or 
as complete packaged units in single or dual drive British 
manufactured cabinets with high reliability praviier supply. 
Complete pre-test and bum in ensures rdiabiltty and all 
drives cany a full 6 months parts and labour wan^nty. 

L^'S*^ BOXED DRIVE PRICES 

Single Sided 40 track 
Double Sided 40 track 
Double Sided 80 track 
Dual Boxed Single Sided 
plus double sided 
With Tandon you get 40 
■ Mas3mSI 
speed of 



Prices start at E 54 5.00 

Interfaces and software forTRS-80, Apple, PET, H 

S-100on5"and,8' 



STORAGE SYSTEMS 




Use our discoflex range of 
storage wallets and lx>xes to 
protect your discs when not in 
use, or for sending through the 



Our range of Power-One power 
supplies covers single, dual and 
triple output not to mention a 
complete selection of suppllea 
which povrarall popular floppy 



SERVICE AMD MAINTENANCE 

For the large scale user of SV<" or 
8" floppy disc drives, our range 
of alignment drsl<ettes and 
service tools are a must Send for 
details of our Oasis range of 



m any of these products 




K LIMITED 

1 33 Woodham Lane New Haw 
Weybridge Surrey KT1 5 3N J 
Tel; Weybridge (0932) 48346/7 

Telex: 8813487 



Applications 



Antliony Esgate 




SMALL SYSTEM 
FOR BUSINESS 



Package an llie Siip^rliriJiJi. 



i Winter & Si 



The number of dealers s«t 
for the Inlerlec Superbr 
puter is rapidly growing. Ot 

period wilh Ihe PET, are incre 
pulling liieir eggs in Ihe Sup 



ingal 



01 = ENTER NAMES 4 ADDRESSES 

02 = "ENTER/PRINT INVOICES 

03 = -ENTER PURCHASES 

04 - -ENTER A/C RECEIVABLES 

05 = -ENTER A/C PAYABLES 

06 = -ENTER UPDATE INVENTORY 

07 - ENTER UPDATE ORDERS 

08 = "ENTER UPDATE BANKS 

09 = "EXAMINE REPORT SALES 

LEDGER 



•EXAMINE REPORT PURCHASE 



11 = 

RECORDS 

12 = -EXAMINE PRODUCT SALES 

13 = "PRINT CUSTOMERS STATEMENTS 

14 = -PRINT SUPPLIER STATEMENTS 

15 = -PRINT AGENT STATEMENTS 
Ifi = -PRINT TAX STATEMENTS 

17 = GENERAL HELP 

18 = ALTER VOCABULARIES 

19 = PRINT YEAR AUDIT 



20 = PRINT PROFJT'LOSS A/C 

21 = ENDMONTH MAINTENANCE 

22 = PRINT CASHFLOW FORECAST 

23 = ENTER PAYROLL 

■ RELEASE) 

24 = EXIT SYSTEM 




id Serendipity, but finally settled iin ihe 
W package, initially on Ihe PET, aFter 
eing it demuriEtrated at the Bloomsbuiy 
!nlre Exhibition. 



:hange the PET system for it. 

came into the shop, another of the price 
he bought them at and yet a third for 

should not gel an opportunity to find out 

ten books before even the invoices went 

bouRh! lodger, that's four sets of books 



User 



Mr, Davis commented that, "Al 
moment we've got slock on disk w 
means that we can print a buyers' 
containing all the informaHon we ki 
about our slock. It currenUy conl 
about 1000 lines, and we can prin 
extract from that list which serves as 
5hop list for sales staff to use. They 

There are two lists we can print- 
confidential and une we can show to 



hundred names, addresses, 
ihones, details of equipment pur- 
ed or rented etc. Printout from the 
ess list will eventually be used by the 
sipl of a 



It for 



iai number and a 
bring the cori^ct sf 



■1", This i 
s Mt. Dav 



1 fact, the 



enginee 



iineas in the 
^> we're right 
■0 systems in 




mple- 
mennng me PET system. In that case, he 
allowed himself three months to gel all 

live on the first dav of the last hnancial 
year. "We found it'vcry difficult to keep 

on the PET," he recalled. "Supcrbrain is 



ung our 



lut discor 



leing St 



1 of the ct 



ig Triform. 
Asked when he expe 
fully computerised be 
Davis replied "We're 
monthly accounts so 
hope to get better and 



ts to go over to 
ikkeeping, Mr, 
going to run 



nay then be able to swil 
tensed bookkeeping. ] 
of working up to." 
just starling to put in 



able than the hardware. All ir 
ts only when we begin to use 



^, 



Terminals 



Visual Display Units 



James Pentney 



is bring paid lo Iheir passible tfjecu o/r heallh. 

An investigation has recenlly begun 
in Canada following the births of 
four handicapped children. Their 

diaplajf units (vdu's) of a Toronto news- 
! during liidr pcegnan- 



i. Howeve 
rowaves h, 
■n the term 



.■e Iwen detected 



npany changing 
technology, not without cause. In 'offices 
of the future', visual display workstations 
are felt by some to be a threat to jobs and 
lead to understandable but intangible 
suspicion for what would have seemed 
science fiction a few years ago, 

VDU's were first used for scientists and 
researches to turn lo occasionaUv, but not 
to gaie at for eight hours a day, which 
might tie the workload wanted for word 
processing. Likewise the cathode ray 
tube (crt) was developed to generate pic- 
hjres not tines of test. It has been realised 
Ihat the introduction of vdu's into office 
life needs planning and many studies 
have looked at the health hazards of 
vdu's. and many recommendations have 

the problems. What follows i 
physical complaints of vdu i 
ports on some of the studies' findings. 

Pain In thn neck 

Uncomfortable, heavy, dry eyes, which 
ache, bum or throb are recognised as 
ocular symptoms, while problems with 
focusing, double images or colour fringes 
are visual symptoms of eyestrain. tS^ 
most common complaints from vdu op- 
erators are of head, arm and neck aches. 






One piece 
that 10-15% of vdu workers hav 
daily eye trouble of some sort 
50% suffer occasionally. These com- 
plaints are generally considered to be re- 
versible, lasting perhaps until sleep. 
Some terminal operators say they avoid 
walching television after work, 

Measu 
ample, n 

pupil diameter or Dlmking, has been un- 
reliable, giving no satisfactory espiana- 

by Oslberg at the University of Lulea in 
Sweden, concentrating on the refi^ctive 
power of the eye, may be making ground 
with the problem. Delectable after-effects 
of vdu work have been demonstrated us- 
ing a laser optometer. The technique 
measures whether the eye is focused for 
a certain objecl. If il is, stationary speck- 
les of laser light are seen by the sub|ect 
under lest. If the eye is focused too close, 

far, they go in the other. 



TERMINAL HEALTH 



uffer from aches and pains of eses 
rms, shoulders and neck as well. How 



trans bombardii\g the phosphor on the 
crt screen generate visible llgh 1 ' said 
that most vdu's, with a tube o age ol 
less than 20kV. produce abou 1 100 ol 
the European and US i-ray safe ) m 
Even working a five day forti hou 
eek., i-ray esposure 



ecogmi 



Recnmmendatlons 



. appari 



■Dsitioned at nght angles nottacmgwm 
lows and artificial light should be 
hielded or reflected from walls Some 

creen to cut out reflections while some 
ther screens are etched coated or 
oughened by the manufacturer 

According to ASTMS the common 
juerty keyboard should nol be fixed 
u be able o mo e ndependently ol the 



tween S-Zmm Ke th a matt finis 

a o edu e g a e The paper 'sourc 
documen pe haps es ing on a leclerr 
the ke boa d and he screen should a 
be he same d an e f om the eyes. 



the 5 



■of 
entions the 



mforl 



in of Scientific, Technical 
Staff (ASTMS) have pub- 
i aimed to keep vdu dis- 



vard n 






it of 



recommendations of other studies, they 
cover types of lext lo be displayed on the 
screen and ways to avoid the distractions 
of flicker and glare. Their report mentions 
office furniture, its layout and Ihe fre- 

degree of back- 



the body, should er! 
elbows with an angle of Sff-VHf and 
forearms and hands horizontal, an ad- 
juslable chair with a high back and no 
arm rests is supposed io be the right de- 
vdu suppliers provide a chair 



hably b 



n Ihe . 



ground luminance of between 15-20 cd 

saeen characters and screen background 
is said to be more important than colour. 
Reds and bright blues should be avoided, 
while vellowish green letters on a dark 
L__i _j . - -jdeted a good 






height should be a I 



n dol n 



I lo 4.2 



lage. A width of 70-80?t of chi 
height has also been proposed. 

Flicker depends on the persistei 
the phosphor and the scan rate of the 
electron beam. If they 
matched the text will be unstable. Long 
' phosphors may help, '" ' 







and ri 



an 50 H 
cause discomfort, 
Clare is reflection of light I 



ir the h. 



similar lo the ASTMS proposals, al- 
though neither are verv certain about 
rest-lime periods, ASTMS want mutual 
planning with managements on work 

adon of a single vdu operator category. 



al plane of the eye. Ambient lighting 
Ken suggested lo be not greater than 
ux and the luminance ratios of vdu. 
and room should not exceed 1:3:10, 
void reflections, the vdu should be 



Visual Display Unite and|vmradv\«'Ad,usX'office'iur- 

i-enli,m,il rfadina ftilocal elasses ^' '^"^ ^^ ''^^^ "^ ^^'^^ workslaiion in- 

• long, inte.medi.lc and tedding fo- ='^"«l«>" being planned individually, 
ngdislances, as Ihe lenses have Ihree A former presidert of the Scoltish 

ors. II has been suggested that the TUC, John Malheson, has said that the 

The proposals mentioned so far have intermediale part should be larger for teal 'national disaster' is that too few 

been aimed at those vdu operators with- ^du use. companies have been able to exploit new 

out any existing sight defects or other technology as quickly or as fuHv as their 

medical conditions. Epilepsy in many A SOClal problem intemalional rompelitors, ivho'are now 

loims afferts one in 200 of the population putting them out of business. Althouah 

with five penrent of epileptics suffering Ergonomics has eased some of the prob- there seems to be little disaereement 

from 'tv' or photosensitive epilepsy, [t Is [''"'^ "f eyestrain and fatigue in office life about the physical problems vdu viewer, 

felt that this five percent should not work ""' communicating the findings to those face and on ways to overcome them ar- 

at vdu's without medical advice. People ran^ryed is another hurdle. Designers guments arise over the social side-effects, 

susceptible to migraine may find added °' ™" ^ need to know all the hazards, as Some see a swarm of vdus sweepinB ac- 

aggravation^ and the effect of drugs such do those who choose and buy the equip- toss industry and commerce, layine 

as Valium, Librium, or alcohol could add -"^"i '•"'^ those who work at it. There are waste .0 traditional jobs. Some expert an 

to eyestrain. ,^^. evoiudon of technology to change office 

Those with naturally good or properly Jl^^^^ """''' ""'*' S"'^"'^'/- You pays your 

corrected eyesight will probably not have ^^^BH money - or you don't. ' - 

any serious eye h'Ouble while working al ^^^^"1* 
a terminal. However, according to the 
Association of Optical Pr.ichti oners, ncar- 
Iv one third of the working populaH, 
have insuffincntlv corrected sight defects 
jnd will sulfer. During operator selec- 
lion, eye tests should be made. Those 

length at an almost vertical screen and 
wearers of bifocals may find neither sec- 

oi intermediate spectacles solves the 

focus for both long distance sight and 




XITAN SYSTEMS LTD 



The South's CROMEMCO experts 

I Disk SyilBm with FAST RELIABLE the system 3 from CAP.CPP Phone ( 



Utilitiei/Software for CROMEMCO SyjlBm 



creaiion/Enning of form on the 3103 VDU INTEGRATED SPECIALIST SYSTEMS. 

BUSINESS SOFTWARE. Tnd^l^Klalm^E^ciM Dulv' TrK^ZoJ^^raZ) 



11815. NORTH STAR HOFIIZOCJ compi 
■ range Dfqualit/miCFoqomDuier system 



XITAN SYSTEMS LIMITED 

23 Cumberland Place, Southampton S01 2BB 
Telephone (0703) 38740. Hours Mandsy - Friday 9.30am to 5.30pm 



So/iufare for SUPE^ BRAIN 



(other CP/MT" machines supplied) 





LANGUAGES 








APPLICATIONS 

COMMERCIAL 

Stock Recording ■ 
Sales Ledger 
Purchase Ledger 
Nominal Ledgei J 
Full Integrated Sysle 
Payroll 






MBASrC 

BASIC 

FORTRAN 

CIS-COBOL 
CORAL 66 


MICROSOFT INC. 

Compiler 
Compiler 

UICROFOCUS 


£240 
£375 


MEDIA 


TEC 




£1150 
£950 
£1950 




WHITESMITHS 




flOGIS 




Stock Control system 




Itll 


PASCAL (includes C) not yet ava 
RESEARCH MACHINES LTD 


able £600 
£110 


MICROP 


RO 


WORD PROCESSING 
WORDSTAR 
AithMail'ME^lye 
MAGIC WAND 




£250 
£200 


PASCAL 


MT microSYSTEMS 
Compiler 


£,„ 


MEDIAN TEC 


Siiim SiaO.iitv Aoaiyiii 




£500 


VANGUARD SYSTEMS CORP 

APL Interpreter 


£190 






■Decide' Co nci^leDesig 


dlyiii 


£500 
£1500 
£1500 



Multi - FORTH 


ICreative Solutio 


PILOT 






UTILITIES 


EDIT-aO 


(Microsoft) 


MACRO -80 


(Microioft) ■ 


FORMS II 


for CIS COBOL 


BSTAM 


(Byrom Softwea 


SUPERSOBT 


(MicroPro) 










MICRO B+ 






(Digital Researc 






DESPOOL 


(Digital Re!earc 


D AT AST A R 


(MicroPro) 



ENG ANALYSIS Tt 



STATISTICS pl<ge 
MATH FUNCTION pkge 
MICROSTAT STATISTICS 
SIMPLEX method LINEAR PROGRAI 
EDUCATIONAL SOFTWARE 
GAMES PROGRAMS 



microPeople Ltd. 

TEL: LONG EATON (06076) 69117 



I HARDWARE CORNER •#4 




£400 
MOST SYSTEMS under £5000 complete 



ng FREE on 'C; 
ADD V.A.T 



9 DO NOT HESITATE TO CONTACT US FOR ANY REQUIREMENT tMOT LISTtD ABOVE • 



The Electronic Office 



Word Processing 



Paul Hudson 



inology requires new itielh- 



Figure 



whow 



N5 

In ihc I 
oi to show that he was taming right : 
ply held out his arm. When cars acquired 
tools and windows, that wasn't so easy. 
Eiectrical technology came Id the rescue. 
*" ' nechonlai arm, imi- 



Hng the 



3! it w 



AN 

EXTRA FAIR 

OF HANDS 



e wrong probl 
: "How can [ in 



■m. The 
ilale the 

can 1 show that I want to turn right?" If 
electricity was lo help solve the problem, 
why not use it te do something it's really 
good at - flashing a light on and off? 

T\\e mechanical arm is only an inter- 
mediate stage. New ideas are often de- 

Ihey're held by the mechanical arm they 
can't make a significant impact. They need 
d' cxape from Ihe eiisling pattern and estab- 
lish their own identify. Early television 
newshad a spokei ' " 



Part III; The ImpiicBtions 

one of the less obvious chores of intro- 
ducing word processing is the composi- 
tion of standard text. Consistency is 
important, especially if you intend to use 
ragraphs to build 




upv, 






"the w 



Figure 



's office 



atypii 



s. Will you : 

or "the compan; 

lut alternatives si 

■™fample™r 



/"? 



ipecify margins, tabs, line spacing, and 
he number of lines on a page. If these 
ire standard for all documents, so much 
he better. Agreement on the use of cap- 
tals, underlining, and the numbering 
!ports will also help to save 









ast that with News At Ten 
■esenters. interviews, filmed 
id graphics. It's 



i. Con- 



ith it! 



an advanced typewriter: others think 
It as just another computer. Each is 
Id by the mechanical arm. Word pro- 

iin both typing and computing, but it's 
veloping beyond the confines of both 
o a new craft. This article explores 
me of the implications of this devel- 
ment, under the headmss: 



Consistent terminology is important, 
too. A building society may write about 
a borrower's monthly payment - or is il 
repayment, or instalment, or subscrip- 
tion? II mighl be a good idea to establish 
a list of preferred terminology to avoid 

A streamlined flow of paper is probably 
the most important technical factor in a 

The printers cost enough; make them 
work! The ideal is to use continuous 
stationery wherever possible; either your 






imly w 



ne7 



.and 



paper; 



that the tent of the 1 
, you might think. 



form ot your single shei 
a continuous backing wel 
single-sheet hopper feei 
variable quality) which yt 



Ihe same type of paper, you can loai 
printer with the required paper and 
it to get on with the job. The typis 
then use the screen for typing or'revi 
keeping both screen and printer I 

a few shapes and sizes of paper w 
filed number of copies (easier said 

If you don't have a house style foi 
sealing information on paper, you'd 
it useful to develop one. Somewhe 
the word processing cycle you'll ha' 



chapters, the chapter may be Ihe best 
unit. If a batah of letters will be printed 
on one type of paper, Ihe batch may be 
Ihe best unit. If you intend to print a 
document, the type of paper is certainly 
an important factor in defining the unit 
of storage. Other factors will arise from 
the content of the job. A typing job is a 

thor; through a typist; lo a recipient. Each 
of these factors could influence your defi- 



Softwi 






:le) n 



juldm 



ficull to find and print : 
within large units. 

When you want to label your u 

lutomatically give 



document a 



-P^^. . 


m 





it refer 
si of doc 



■s with a 



On other systems, you can give each 
document a reference or name when you 
type or file it. You may be allowed as 
many as liftv characters or as few as eight 
for the document name. How you struc- 
ture Ihe name is a critical part of your 
systems design. Short names can be more 
useful than long ones, not only because 
there's less typing, but also because they 
force you to think clearly about the pur- 



Word Processing 



copying Ihem. 

A more usual way o( dcleling work is 
based on predefined storage periods. My 
earlier PAamplc of a document name (W/ 
7ICim included a storage code - W/7. 
This indicates that the document was 
typed on the 7th, and is to be stored for 
a week. On the 14th, every document 
whose name begins with W/7 can be 






iper. More sophist 
ts you type docume 



and enforce - a clear and simple pro- 
cedure for naming electronic documents. 

Similar comments apply lo the naming 
of floppy discs. An informal approach is 
fine until the tvpist leaves. If you use 
hard discs there'll be so few that the disc 

m be a serious problem; but the 

m d f the contents of a floppy 



On fi I ( ibvious?) pi 



Systsms and operations management 

Choosing equipment may be the end 
□f an investigation, but it's only the start 
of the real problem - making it work. 

"Walk before you run" is a sound mas- 
im. Jobs which require basic editing or 
simple standard text are useful to start 
with. If you select jobs which all use the 
same ty^ of paper you won't have to 
worry ttack complications on the printer- 
amending thei" —ai-.n" ="-. ii'.-.i .=rl' 
tvpist has the 
author know 



- whcl 



trying to combine the i 



Test: Thank you tor retumma 










<^""^" 


^^withyo 


r signaWre 
r signatures 


What will ynu do7 Store each 
arately (four blocks)? Or s 

(insertl. and insert tha con- 
time! Which is easier? 


act words each 


^... 


jrsignalui« 









the queue and select only those docu- 
ments whose tags match its paper. 

On shared facility or shared logic sys- 
tems it's common to have the printers at 
one end of the room to reduce the effect 
of noise. With typing and printing phys- 
ically separated, you need someone to 



Oliclpllns, training and control 




I hope I've cor 


vinced 


vo 


by n 


w to 










rally. 






















(Suppliers trair 








ad- 








ihaH 




chine for four m 


nihs w 


nlb^ 


It kn 












onlv 


had the supplier 


gnore 


Ihi 


sub, 








hadn't i 
;r the program to do it), 
Management, authors and typists all 
need to be aware of the concepts, as weD 
as the mechanics, of word processing. 
Loosely structured office procedures 
don't mil easily with computer logic. But 



;, That doesn't mean dusfing the flop- 
's; it means organising documents on 
ik efficiently. The two main areas are 

etion of dead ones. 

[a processing. The principle applies to 
ird processing too. At the end of a day, 
ly the contents of each live disk on to 
.ither disk. That way you should have 
least two copies of everything that's 
ire than a day old. So a cup of coffee 



!appre( 



lould bi 



■s the 1 



Thi 

You need to convince authors, for e> 
ample, that careful preparation is still ei 
sendal before they commit words t 
paper. It's a waste of time to have ur 
necessary redrafts just because th 
facility's there. 

Most suppliers provide training just to 
the typist. If you want extra training you 






a disk is 



iure is not fool- 
■visor who mixed 
hard disks and 
pages instead of 



', Then 
ies who specialise in ttiis subjecl 

offer this service as part of 



Word Processing 



1 Birmingham, Leeds, 
mchesler, wilh the UK 
itedbv Freda Clark, whu 
at 01 949 2140 (A recent 



suggesting standard paragraphs 



a posslbilily, Then 
irielies of pre-pnn' 
id furms. The lypisls 



(supplied by the clerks) 



; O&Mand Ion 



and standard 
re dictated ~ a 
ength 20 lines. 




standard blocks; 
• bulk deletion of obsolete work. 

A small shared logic system was in- 
stalled in the typing pool, and gradually 
expanded over two years. The project 
was co-ordinalvd by the organisation and 
methods department, O & M (Organis- 
ation and Methods) and the user depart- 
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system 


had simp 
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Id be 
plaincc 
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demonstraleil 


exactly 








lid be 


done. 
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dropped 
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is expanding si 
it's using n< 
nethods. 



See how solid our backing is. 




Each back issue costs 60p 

(mduamg postage and packing) 

Write to: Computer Age 

4 Valentine Place London S.E.I. 



Dorrr miss out on the 
ConumtcrAq e 



1 enclose a cheque/postal order for E7.20 (Please 
make payable to Computer Age Limited, 4 Valen- 
tine Place. London. S.E. 1.1 
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3010 






-TNT(Xa5 


■(Ihi 






RND RND 



1190 COSUB 3000 : REM '[NPi;r WITH 
RANDOM RND CYCLER 
3000 AS - " ; PRINT ■■?"; : REM 
INITIALISE AS TO NULL AND PRINT 

3010 GET BS : X = RND (X) . IF BS = ' 
THEN 1190 : REM IF NO KEY PRESSED 
THEN CYCLE RND AND LOOK AGAIN 
3030 PRII« BS; . REM ECHO KEY ON 

3030 IF ASC(AS1 



RETURN ADE 
ND OO O 
1040 RETURN 



3 THEN AS = AS + 

UNLESS KEY IS 

VRACTER INTO AS 



First wise man: Computer Age is Europe's premier 
computer magazine. 



vnlax On m mach 
. uld guatanlee Ihe 

.olution m getang a 






Second wise man: I'll subscribe to that! 



For details of a subscription to wisdom, see 
page 97. 



GCmSOFT 



APPLE SUPERBRAIN 

VIDEO GENIE 

MIDAS ANADEX 



Aerco-Gemsoft Computer Services, 

27, Chobham Road, 

Woking, 

Surrey GU21 1JD 

Telephone: Wol<ing (04862) 22881 



INTEGRAT6D 

SMALL BUSINESS 

50f=TWARE 

I5BS 

Professional Business Packages tor Microcompulet 
systems include: 

• PAYROLL 

• STOCK CONTROL 

• ORDER ENTRY & INVOICING 

• COMPANY SALES 

• COMPANY PURCHASES 

• GENERAL ACCOUNTING 

• NAME & ADDRESS SYSTEM 

run on RAIfl BLACK BOX, NORTHSTAR. HEATH, 
CROMEMCO, DVNABYTE, IMS 5000/8000, ALTOS, 
ALTAIR, SUPERBRAIN, MICROMATIOM ami mosi 
either 8030 based systems. 



Conlacl Lifeboat 
WC2 or your nea 
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DISC DRIVES 

COMPU/THINK 



EPSON TXflOB 
EPSON Mxao 
TCM 100(10 col I 
TCM 200 (80 coll 
ANADEX DP80(» 
ANADEX DP9500 
ANADEX DP950! 
PAPER TIGER 
BASE 2 




VIDEO MONITORS 

10" BLACK & WHITE EBE 
10" GREEN SCREEN EK 



SUPERBOARD'E' 
VIDEO GENIE 
SHARP MZ80K 
APPLE II 



PLEASE ADO TEL BATH (0225) 334659 
^ONALLPRicES | AFTER HOURS 10761) 33283 J 



INCOMPLETE 
RECORDS ACCOUNTING 

tm 
With a PET COMPUTER 




MICRO COMPUTATION 

8 Station Parade. 
Sauthgale, London NI4 : Telephone: UI-W2 51 
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Comart'sCPIOOCommunicator is the new British 
designed. Brilish made Microcomputer Iram 
Comart llisihe resuitofacarefully conceived 
developmenl programme. It exploits Comarl's first 
hand experience of the British computer marKet, 
and thetrgrowing strength as a marulacturer. 

CPIOO is the tifst of a new generation of 
flexible, expandable micros specifically 
deveioped to suit British ope:ating i 
communication requirement; 



The clean lines outside, conceal the power 
within; its S-100 bus means wide tanging 
peripheral s jppKitt. and simple af 
And. that's not all. Communicator is built to keep 
your future options open. It's ready for Prestel, 
asynchronous, and synchronous operation, it has 
expandable memory capability and yet ifs price 
competitive as a stand-alone system with lis 
CP/MTm operating system, and support 

Find out more about Communicator today 



comart 



NORTH STAR BUSINESS SYSTEM 



WORD-PROCESSI NG 

STOCK CONTROL 

INVOICING 

SALES & PURCHASE LEDGER 

ETC. ETC. 




EX-STOCK 



PROVEN RELIABILITY 
1 YEAR QUARAIMTEE 



I Word Processing SyEtem 

I Horizon computer (64K RAM, 2 D'D drives) 

I TelevideoTVI-912cVDU 

I NEC S510R RO Spinwr.tet wilh vertical Iraclors 

■ Package price (Induding all cables! £4450 00 

I FREE ! ! ^WORDSTAR plus CP'M wilh above syatem 

Package pnce Willi WordStar customised kevboard ,..,+ £ 170.00 

Package price with quad capacity drives and 2.3 CP'M + £ 300.00 

INVENTORV System 

Horwon computer (64K RAM, 2 D.D drives) 

Telewldeo TVI-91Zc VDU 

Anadex DP-9500 Printer, 150 cps, logic-seeking 

INVENTORYSyslemwilhSalesandPurchaseManagemenl. 

Package price (including all cables) £3845.00 

Package price with quad capacity drives + C 2B0.Q0 

Package price with NEC RO Spinwriler Uractors + £ 880.00 

Mini-floppy Timesharing System 

Horizon computer (64K RAM, 2 quad capacity dnves) 

Anadejc DP-9500 Printer 

Switchboard 2S + 2P 10 card wilh 4K RAM 

Micro Mikes Release 5.2 Timesharing Package 

Package price (including all cables) £3545,00 

Package price with NEC RO Spinwriter + Iraclors + £ 880,00 

Hard Disk Timesharing System 

Horiion computer (64K RAM, 2 quad capacity drives) 

AnadeK DP-9500 Printer 

Swilchboard 2S -f 2P 1.0 card wilh 4K RAM 

Morrow 36Mb Hard disk package -h Micro Mikes JoeShara . 

Package pnce (including all cables! £6795.00 

Package price wilh NEC ROSpinvuriter f tractors .t E 880,00 



PLEASE WRITE OR PHONE FOR LATEST PRODUCT CATALOGUE 



AMGLIA COMPUTEH ( 
BICKERTON (I. ,. 

OrerfSl DEVICES LTD. 

FVLDE MKF^O^MPUTER SERVICES 

THE HABDCCWE SOF 



K^a'cOMPUTEB SERVKES 
KBS COMPUTER SI 
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sapphIre'syItems 



STAG TIRMINALS LTD, 

5UML'i^''Bo'NDAI NLTD. 
Llindor>IC1Tel.01 Z60 0S05 
TANIUS NNCnOSVSTEMS LTI 

WDEO VECTOR DYNAMICS LI 
Glasgo* Sratlana T<.( Oaj,22t 



ilNTERAM 



